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1.  Reference  AR  700-90,  Army  Industrial  Preparedness  Program,  para  3— 4i ( 1 ) , 
dated  15  March  1982. 

2.  This  planning  document,  developed  in  accordance  with  the  referenced  regu¬ 
lation,  describes  the  Army  Materiel  Command  (AMC)  Manufacturing  Methods  and 
Technology  (MMT)  Program  for  the  period  FY  84-88.  This  plan  was  completed  by 
amending  the  1983  Program  Plan  to  take  into  account  both  programming  actions 
which  have  occurred  over  the  past  year  (i.e.,  FY  84  approvals,  FY  85  appor¬ 
tionment  submission,  and  FY  86  budget  submission)  and  other  command  inputs 
reflecting  FY  87  and  88  thrusts. 

3.  Because  of  the  dynamic  nature  of  military  material  requirements  and  the 
constant  change  in  technology,  the  inclusion  of  a  project  in  this  plan  is  not 
a  guarantee  of  funding.  However,  the  plan  does  indicate  the  current  tech¬ 
nology  needs  and  interests  of  the  AMC  community. 

4.  Additional  copies  of  this  document  may  be  obtained  by  Writing  the  Defense 
Technical  Information  Center,  Attn:  DTIC-TSR-1,  Cameron  Station,  Alexandria, 
VA,  22314. 
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FOREWORD 


This  document  presents  information  for  the  AMC  Manufacturing 
Methods  and  Technology  (MMT)  Program  for  Fiscal  Years  1984-1988. 
The  projects  and  funding  levels  for  the  out-years  are  for 
planning  purposes  only  and  will  change  based  on  technological 
developments  and  revisions  in  program  requirements.  Since  total 
funding  for  these  planned  projects  exceeds  the  projected  funds 
for  the  Army's  MMT  Program,  some  projects  will  not  be  funded  or 
may  be  slipped  to  later  fiscal  years.  HQ,  AMC  and  its  sub¬ 
commands  and  centers  have  the  authority  to  reprogram  funds  to 
projects  with  higher  priority,  thereby  affording  the  flexibility 
to  accommodate  new  opportunities  as  they  arise. 
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I.  INTRODUCTION 


The  MMT  Program  Plan 

The  MMT  Program  Plan,  CY  1984,  provides  within  a  single  source  a  sum¬ 
mary  of  current  and  near-term  efforts  included  in  the  Army  Materiel 
Command  (AMC)  MMT  Program.  Since  weapons  systems  requirements  and  the 
technology  for  these  systems  are  constantly  changing,  inclusion  in  the 
Program  Plan  is  not  a  guarantee  that  an  individual  project  will  be 
funded.  However,  the  Plan  does  serve  as  an  indicator  of  the  areas 
towards  which  AMC’s  resources  will  be  directed  and  the  magnitude  of  the 
Armyfs  commitment  to  this  program. 


Organization  of  the  MMT  Program  Plan 

This  document  contains  a  "Command  Plan"  for  each  AMC  major  subordi¬ 
nate  command  or  other  AMC  activity  that  sponsors  MMT  projects  during  the 
fiscal  years  1984-88  (FY  84-88).  Each  plan  is  introduced  by  a  command 
summary  that  describes  organizational  responsibilities  and  major  areas  of 
technological  endeavor.  Following  this  summary  is  a  list  of  all  projects 
under  the  command’s  sponsorship.  Projects  are  grouped  according  to  broad 
"Categories"  and  then  arranged  into  subgroups  by  "Components."  The 
category/component  descriptors  are  product  related  although  a  few  des¬ 
cribe  manufacturing  processes.  Individual  projects  are  identified  by  the 
four  digit  project  number  and  title.  Project  information  includes:  a 
brief  description  of  the  manufacturing  problem  addressed  by  the  project; 
the  proposed  solution;  and,  the  proposed  funding  requirements. 

In  December  1983,  questionnaires  were  distributed  to  the  600  industry 
recipients  of  the  1983  MMT  Program  Plan.  This  endeavor  to  solicit  a 
frank  reaction  to  the  Plan  had  dual  purposes.  First,  it  measured  the 
general  effectiveness  of  the  1983  edition.  Second,  it  identified 
industry ’s  requirements  for  information.  Over  200  questionnaires  were 
returned  and  most  of  them  contained  suggestions  for  improving  the  Plan. 
The  response  prompted  a  reorganization  of  this  year’s  edition  and  the 
expansion  of  the  "Industry  Guide."  The  industry  feedback  was  apprecia¬ 
ted.  The  criticisms  were  constructive  in  nature;  and,  many  laudatory 
remarks  indicated  the  Plan’s  value  to  potential  contractors. 


1 


The  MMT  Program 


The  Manufacturing  Methods  and  Technology  (MMT)  Program  serves  the  US 
Army  Materiel  Command  as  a  bridge  between  research  and  development  and 
production.  The  program’s  primary  aim  is  to  reduce  the  cost  of  weapons 
system  acquisition  by  improving  the  efficiency  of  manufacturing  processes 
and  by  implementing  new  technology.  Although  cost  reduction  is  a  primary 
concern,  the  emphasis  is  also  directed  toward  efforts  reducing  air  and 
water  pollution,  increasing  safety,  conserving  energy,  .  reducing  depend¬ 
ency  on  critical  material,  improving  producibility *  and  increasing 
productivity. 

Need  for  MMT 

The  MMT  Program  is  a  major  DOD  tool  for  improving  productivity  and 
reducing  end  product  and  spare  parts  costs.  Although  the  United  States 
still  leads  in  productivity,  countries  such  as  Japan  and  West  Germany  are 
rapidly  closing  the  gap.  With  the  real  dollars  available  for  defense 
production  shrinking,  the  Army  must  achieve  productivity  growth  to  get 
more  for  each  dollar  invested.  The  following  excepts  illustrate  the 
emphasis  being  given  to  the  MMT  Program. 

Excerpt  from  the  "Report  of  the  Secretary  of  Defense  Caspar  W. 
Weinberger  to  the  Congress,"  dated  1  February  1984: 

"The  Manufacturing  Technology  Program  is  a  broad-based  program  to  improve  the 
productivity  and  responsiveness  of  the  defense  industrial  base  by  investing 
in  advanced  technologies  for  the  production  of  DOD  materiel.  This  program 
has  been  in  existence  for  over  20  years,  and  we  intend  to  continue  to  give  it 
priority  attention  because  of  its  demonsfrated  high-payoff  .record  and  its 
ability  to  improve  industrial  productivity  on  a  broad  national  basis." 

Excerpt  from  "The  FY  85  Department  of  Defense  Program  for  Research, 
Development  and  Acquisition"  by  Richard  D.  DeLauer,  Under  Secretary  of 
Defense  for  Research  and  Engineering  to  the  98th  Congress,  Second 
Session,  1984: 

"This  program  will  continue  to  receive  priority  attention  because  of  its 
demonstrated  high-payoff  record  in  establishing  new  "factory  floor"  manu¬ 
facturing  processes  which  reduce  lead  times  and  their  attendant  costs  and 
improve  productivity  on  a  very  broad  national  base.  Recent  accomplishments 
include:  (a)  a  new  process  to  manufacture  high  purity  Gallium  Arsenide 

material  used  in  integrated  circuits  in  guidance  control  systems  for  several 
missile  systems.  Actual  savings  to  date  are  $4.8  Million  after  an  investment 
of  $528  Thousand.  Additional  savings  are  expected  to  be  another  $6.6 
Million;  (b)  a  new  process  of  electronically  inspecting  aircraft  fastener 
holes  Is  ten  times  faster  than  manual  methods  and  is  expected  to  provide  $20 
Million  in  savings  on  the  C-5  wing  modification  alone." 
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Excerpts  from  a  statement  by  Ms.  Mary  Ann  Gilleece,  Deputy  Under 
Secretary  pf  Defense  for  Acquisition  Management,  Office  of  the  Under 
Secretary  of  Defense  for  Research  and  Engineering  before  the  Subcommittee 
on  Seapower  and  Strategic  and  Critical  Materials  of  the  Committee  on 
Armed  Services,  House  of  Representatives,  8  March  1984: 

"....MANTECH  projects  are  expected  to  result  in  a  first  case,  "factory  floor" 
application  of  productivity  enhancing  technologies.  The  Investments  are 
viewed  as  "seed  money"  necessary  to  reduce  the  technical  and  fiscal  risk  of 
follow-on  Implementation.  They  actually  demonstrate  that  the  technology  Is 
effective  and  should  be  considered  by  others  throughout  the  industrial  base. 
Investments  which  simply  result  In  a  report  which  may  or  may  not  be  used  are 
discouraged.  This  strategy  has  paid  off  over  the  years.  Estimates  of 
MANTECH  payoff  vary  from  3:1  to  5:1  depending  on  the  basis  of  the  estimate. 

"Most  MANTECH  projects  are  executed  by  the  private  sector.  The  exceptions 
occur  mainly  In  such  areas  as  ammunition  or  large  caliber  weapons  where  the 
DOD  owns  the  Indusfrlal  base.... 

"MANTECH  has  been  predominantly  funded  from  12  separate  procurement  accounts 
for  about  20  years.  However,  during  the  review  of  the  FY  84  budget,  the 
Congress  provided  guidance  that  the  program  should  be  funded  from  RDT&E 
appropr i at  Ion.  DOD  disagreed  with  this  view  because  MANTECH  investments 
provide  technology  which  is  used  on  the  "factory  floor"  and  therefore, 
ultimately  supports  the  procurement  budget.  There  is  no  doubt  In  our  minds 
that  the  individuals  and  organizations  In  D0D*s  production  Infrastr ucture  are 
best  able  to  Identify,  justify  and  manage  MANTECH  investments.  They  know 
where  and  how  Industrial  productivity  can  and  should  be  improved.  We  believe 
It  Is  logically  inconsistent  to  require  them  to  use  RDT&E  funds  and  RDT&E 
administrative  procedures  to  spend  those  funds  for  MANTECH  investments  when 
the  rest  of  our  Industrial  base  investments  are  funded  from  the  procurement 
appropriations." 


While  the  program  continues  to  receive  strong  support  from  top  execu¬ 
tives  within  DOD,  recent  actions  by  Congress  have  not  been  so  favorable. 
The  Army's  FY  83  MMT  budget  request  for  procurement  funding  was  deleted 
by  the  House  Committee  on  Appropriations.  The  Army  program  was  adminis¬ 
tratively  transferred  to  the  RDT&E  appropriation  where  about  half  of  the 
FY  83  money,  $50  million,  was  eventually  restored.  The  Navy  and  Air 
Force  were  not  affected.  A  year  later,  Army  again  included  most  of  its 
FY  84  request  in  the  procurement  budget;  and,  once  again  the  committee 
rejected  this  approach.  As  a  result,  Army's  FY  84  MMT  Program  as  well  as 
those  sponsored  by  the  other  Services  were  funded  from  RDT&E.  The  FY  85 
budget  requests  from  all  Services  were  submitted  in  the  RDT&E  appropria¬ 
tions  to  avoid  the  risk  of  losing  the  program  entirely.  It  appears  that 
future  programs  will  continue  to  be  a  part  of  RDT&E.  The  House  committee 
did  grant  special  protection  to  FY  84  MMT  funds  so  they  could  not  be  used 
for  other  purposes.  The  committee  declared  the  MMT  Program  to  be  "of 
special  interest"  and  no  appropriated  funds  may  be  reprogrammed  without 
prior  approval. 
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The  money  saving  and  productivity  enhancing  aspects  of  the  MMT 
Program  have  been  under  Congressional  scrutiny  for  years.  Congress' 
General  Accounting  Office  (GAO)  in  its  most  recent  audit,  observes  that 
DOD  has  taken  positive  steps  toward  improving  its  management  of  the 
program;  however,  only  a  limited  number  of  these  improvements  have  been 
fully  achieved.  They  point  to  the  imprecise  methods  used  in  accounting 
for  financial  benefits  as  a  major  weakness.  They  concluded  that  the 
three  Services  continue  to  have  trouble  assuring  the  implementation  of 
successful  projects  into  contractor  and  government  facilities.  In  addi¬ 
tion,  well  documented  cost  savings  for  implemented  projects  have  been 
difficult  to  obtain.  This  difficulty  is  most  apparent  when  the 
implementing  facility  has  not  been  contractually  required  to  report 
productivity  and  cost  differences  brought  about  by  the  new  manufacturing 
method.  Although  the  Army  has  developed  a  program  control  automated 
information  system  which  includes  a  module  to  track  :and  document  the 
results  of  implementation,  the  House  committee  expects  the  establishment 
of  well  defined,  uniform,  tri-Service  systems  to  manage  the  program. 
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II •  PLANNED  FUNDING 


MMT  Summary 

Expenditures  planned  by  the  AMC  Major  Subordinate  Commands  approach 
$486  million  during  the  five  year  period.  Starting  at  approximately  $73 
million  in  FY  84,  the  planned  annual  funding  level  more  than  doubles  at 
the  end  of  the  period. 

The  Army  MMT  Program  is  controlled  by  a  standard  accounting  system 
which  contains  five  different  appropriations.  In  some  cases,  several  of 
the  commands  share  an  appropriation.  For  example,  the  Weapons  and 
Tracked  Vehicles  appropriation  is  used  by  three  commands:  AMCCOM,  DESCOM, 
AND  TACOM.  The  distribution  of  the  appropriations  among  commands  is 
shown  on  the  following  table.  The  level  of  planned  expenditures  within 
each  appropriation  is  illustrated  by  the  second  table.  The  series  of  bar 
charts  illustrate  the  tabular  funding  data  graphically.  These  charts 
also  compare  the  planned  expenditures  with  the  funding  limits  prescribed 
for  the  AMC  "summer  reviews"  of  the  RDT&E  Budget  estimates  and  Apportion¬ 
ment  requests. 
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SUBMACOM  SUBMISSION  TO  MMT  PROGRAM 
BY  COMMAND  (Thousands  of  Dollars) 
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This  table  shows  the  planned  expenditures  for  each  fiscal  year  in  the  planning  period.  The  "Command" 
column  identifies  the  AMC  Major  Subordinate  Commands  and  Activities  which  participate  in  the  MMT  Program. 


SUBMACOM  SUBMISSION  TO  MMT  PROGRAM 
BY  PROJECT  AREA  (Thousands  of  Dollars) 
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Military  Adaptation  of  Commercial  Items  (MACI) 


The  MACI  Program  encompasses  those  projects  that  explore  the 
feasibility  of  adapting  commercially  available  products  to  meet  Army 
requirements.  These  products  could  be  used  as  replacements  for  standard 
items  in  the  Army  inventory.  Or,  they  might  be  used  to  meet  either  new 
or  increased  performance  requirements. 

A  MACI  project  is  a  cost  saving  alternative  to  an  Army  sponsored 
developmental  program.  With  MACI,  the  Army  searches  the  commercial 
market  for  nondevelopmental  end  items  or  components  which  might  meet 
requirements.  These  items  have  built- in  advantages!  RDT&E  has  been  done 
independently  by  the  manufacturer  and  an  operational  history  is  usually 
available. 

A  sample  item  is  purchased  and  evaluated.  The  evaluation  typically 
includes  minor  engineering  modifications  and  testing  of  the  item  which 
leads  to  the  preparation  of  performance  specifications.  At  this  point, 
the  MACI  project  draws  to  a  close  and  procurement  of  the  item,  in 
quantity,  begins. 

In  recent  years,  the  MACI  Program  has  provided  standardized  technical 
parameters  and  tests  to  guide  the  acquisition  of  less  costly  commercial 
hydraulic  systems  and  replacement  components.  It  has  also  evaluated  an 
amphibious  system  capable  of  delivering  30  tons  of  cargo  over  land, 
water,  surf  and  marshland  at  speeds  up  to  60  mph.  The  system  currently 
being  analyzed  is  called  the  Lighter  Air  Cushion  Vehicle  (LACV-30). 

The  approximate  dollar  sizes  of  the  past,  current  and  planned  annual 
budgets  are  listed  below: 

Fiscal  Year  Dollars  (Millions) 


1982 

17.1 

1983 

9.0 

1984 

10.0 

1985 

11.8 

1986  - 

12.2 

1987 

12.1 

MACI  projects,  like  MMT  projects,  are  funded  by  the  RDT&E  appropria¬ 
tions.  The  Tank-Automotive  Command  (TACOM)  and  the  Troop  Support  Command 
(TROSCOM)  are  AMC's  most  active  sponsors  of  MACI  projects.  TACOM' s 
evaluations  focus  on  the  commercial  vehicle  market  while  those  of  TROSCOM 
are  in  the  areas  of  commercial  generators,  construction  equipment  and 
climate  control  systems. 
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Percent  of  Projects  Previously 
Planned  and  Published  in  the: 


NUMBER  OF  1981  PLAN  1982  PLAN  1983  PLAN 

FISCAL  REVIEW  CYCLE  PROJECTS  (FY  81-85)  (FY  82-86)  (FY  83-87) 


FY  85  APPORTIONMENT  143  34.3  58.0  81.8 

FY  86  BUDGET  319  -  31.7  50.5 


This  table  shows  the  number  of  projects  that  currently  remain  in  each  of  the 
two  most  recent  fiscal  review  cycles.  It  also  shows  the  percentage  of  those 
projects  that  appeared  in  previous  editions  of  the  MMT  Program  Plan.  This 
illustrates  the  improved  planning  accuracy  that  naturally  occurs  as  the 
planning  process  and  the  budgeting  process  converge. 
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III.  NEW  WEAPON  SYSTEMS 


Today,  the  United  States  has  the  finest  technological  capability  and 
one  of  the  highest  industrial  capacities  in  the  world.  The  MMT  Program 
serves  to  preserve  and  enhance  the  productivity  and  readiness  of  the 
defense  production  facilities,  sources  for  weapons  systems,  Components, 
and  repair  services.  These  weapons  will  modernize  the  forces  by  perform¬ 
ing  a  variety  of  combat  missions,  from  the  nation's  command  center  to  the 
front  line  of  battle.  Selected  systems  that  illustrate  the  direction  and 
importance  of  our  equipment  modernization  programs  follow: 

The  Abrams  tank  and  the  Bradley  fighting  vehicle  are  new  systems  that 
the  Army  is  procuring  to  improve  the  combat  effectiveness  of  the  forces 
which  may  be  challenged  by  Soviet  T-64  and  T-72  tanks  and  BMP  fighting 
vehicles.  The  speed,  mobility  and  shoot-on-the-move  capability  of  the 
Abrams  tank  have  added  a  new  dimension  to  combat  capabilities i  Because  a 
mix  of  armor  and  infantry  forces  is  necessary  for  mutual  support  on  the 
modern  battlefield,  the  Bradley  fighting  vehicle  has  been  developed. 
This  system  provides  the  cross-country  mobility  and  armor  protection 
necessary  to  keep  pace  with  the  Abrams  tank.  The  Bradley  fighting 
vehicle's  25-millimeter  cannon  can  defeat  Soviet  armored  infantry 
fighting  vehicles  at  battlefield  ranges.  With  the  TOW  (tube-launched, 
optically-tracked,  wire-guided)  system,  the  Bradley  crews  dan  defeat 
modern  Soviet  tanks  at  long  ranges. 

New  and  improved  weapons  systems  will  bring  about  a  dynetgistic 
effect  on  the  battlefield.  The  Abrams  tank  and  BFV  complement  each  other 
and  are  a  highly  effective  team.  The  M9  Armored  Combat  Earfchmover ,  a 
vehicle  designed  specifically  for  our  combat  engineers,  further  Increases 
the  combat  effectiveness  of  tanks,  fighting  vehicles,  and  othfer  systems 
on  the  modern  battlefield.  In  the  hands  of  the  engineers,  the  M9  is  used 
to  prepare  fighting  positions  for  all  types  of  equipment  arid  Units,  and 
is  also  employed  to  create  obstacles  when  and  where  needed.  Addition¬ 
ally,  it  has  the  speed  and  mobility  to  keep  pace  with  combat  forces  and 
it  provides  its  crew  with  armor  and  chemical  agent  protectiori  to  improve 
survivability  on  the  lethal  battlefield  of  today  and  tomorrow.  A  multi¬ 
year,  competitive  procurement  contract  for  nearly  1,400  vehicles  is 
planned. 

Another  major  component  in  the  combat  arsenal,  which  complements  the 
capabilities  of  ground  forces,  is  the  attack  helicopter.  This  weapon 
plays  a  major  role  in  any  situation  which  requires  a  rapid  response  to  an 
enemy  threat  or  an  opportunity  to  exploit  a  developing  tactical  advan¬ 
tage.  The  AH-1  Cobra  helicopter,  a  proven  system,  is  being  upgraded  to 
enhance  its  survivability  on  the  modern  battlefield.  The  Cobra  however, 
is  essentially  a  daylight  aircraft  with  limited  performance  capabilities 
in  some  altitudes  and  climates.  These  limitations  make  it  less  than 
optimal  for  the  many  environments  in  which  the  Army  may  be  called  upon  to 
fight. 
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In  addition  to  upgrading  the  Cobra  attack  helicopter,  procurement  of 
the  new  Apache  attack  helicopter  is  continuing.  The  Apache's  agility 
enables  its  crew  to  take  maximum  advantage  of  the  environment  to  avoid 
detection.  A  target-acquisition-and-designation  sight  and  a  night-vision 
sensor  enable  the  Apache  to  attack  regardless  of  visibility  restric¬ 
tions.  The  Hellfire  missile,  with  which  the  Apache  will  be  equipped,  is 
a  laser-guided  missile  capable  of  delivering  both  direct  and  indirect 
fire.'  Hellfire  is  faster,  has  greater  range,  and  is  more  lethal  than  the 
TOW  missile.  Armed  with  the  Hellfire  missile  and  a  30-millimeter  chain 
gun,  the  Apache  brings  an  awesome  combination  of  lethality  and  versatil¬ 
ity  to  the  modern  battlefield.  The  Apache  attack  helicopter  procurement 
program  is  in  its  third  year. 

Our  land  forces  must  be  able  to  shoot  deep  into  the  enemy's  rear 
areas  with  great  accuracy  and  massive  firepower,  while  simultaneously 
striking  enemy  targets  which  are  engaging  our  front-line  units.  Procure¬ 
ment  of  artillery  systems  will  continue  to  provide  indirect  fire  support 
for  committed  land  forces.  This  procurement  is  not  limited  to  firing 
systems  but  also  includes  target  acquisition  and  fire  control  systems. 

■  ■'  The  Army's  longest  range  weapon  is  Pershing  II,  a  solid-fueled,  two 
stage,  ballistic  missile  designed  to  strike  high-threat,  time-sensitive 
enemy  targets.  Its  sophisticated  radar  terminal  guidance  system,  which 
automatically  makes  in-flight  corrections,  will  result  in  pinpoint  accu¬ 
racy  and  permits  use  of  smaller  nuclear  warheads  than  were  required  with 
older,  less  efficient  systems.  Truck-mounted  and  highly  mobile,  the 
Pershing  II  will  be  a  survivable  and  powerful  addition  to  deterrent 
posture  and  fighting  capability. 

For  direct  support  of  our  front  line  forces,  the  Army  is  procuring 
the  Multiple  Launch  Rocket  System  (MLRS ) .  A  free-f light,  area  fire 
weapon  system,  the  MLRS  will  fill  a  void  in  current  indirect  fire 
capability.  Designed  to  suppress  enemy  defenses  and  provide  artillery 
counter-fire,  the  MLRS  delivers  large  volumes  of  munitions  against  time- 
sensitive  targets  in  a  minimum  amount  of  time.  MLRS  was  developed  in 
cooperation  with  the  United  Kingdom,  France,  Italy,  and  Germany.  This 
joint  program  is  achieving  cost  effectiveness  while  enhancing  modern¬ 
ization  and  near-term  combat  readiness  of  the  NATO  forces  through 
procurement  of  common  systems.  Acquisition  of  the  MLRS  remains  on 
schedule  with  a  proposed  total  program  acquisition  systems  cost  projected 
to  be  below  the  original  1978  planning  estimate. 

The  Battery  Computer  System  (BCS)  increases  the  speed  and  accuracy 
with  which  artillery  fire  can  be  delivered  on  target,  and  procurement  of 
this  system  is  proceeding  under  the  terms  of  a  multi-year  contract.  The 
Ground  Laser  Locator  Designator  which  enables  first  round  f ire-for-ef feet 
on  targets  with  both  conventional  and  precision  guided  munitions  is  being 
distributed  to  European  combat  units. 
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Tactical  nuclear  weapons,  a  major  force-multiplier  in  deterrence  and 
warfighting  capabilities,  need  modernization.  Weapons  incorporating 
technology  which  is  more  than  20-years  old  must  be  replaced  to  assure 
reliability  and  effectiveness.  Programs  for  theater  nuclear  force 
modernization  include  continued  procurement  of  the  8— inch  nuclear  artil¬ 
lery  projectile  as  well  as  development  of  a  new  155-millimeter  nuclear 
projectile.  These  programs  will  continue  to  provide  a  credible  theater 
nuclear  force. 

Survival  on  the  battlefield  of  the  future  will  require  extensive 
protection  against  chemical  weapons.  Efforts  will  continue  to  develop 
improved  chemical  defense  material  and  to  reduce  the  significant 
degradation  of  military  performance  in  a  chemical  warfare  environment. 
Long-term  research  and  development  programs  are  required  to  develop 
follow-on  protective  systems  for  armored  vehicles,  new  protective  masks, 
secure  command  and  control  facilities,  and  rest  areas  for  soldiers. 
Additionally,  more  reliable  and  advanced  chemical  detectors  are  needed  as 
well  as  improved  methods  of  decontamination. 

Interdiction  of  high-value  second  echelon  targets  is  of  great  con¬ 
cern,  To  facilitate  accomplishment  of  this  interdiction  mission,  the 
Army  is  developing  a  combination  of  mutually  supporting  sensor  and 
computer  based  display  devices  which  can  detect  and  classify  movement  of 
personnel  and  wheeled  and  tracked  vehicles  at  ranges  up  to  100  kilo¬ 
meters.  The  Remotely  Monitored  Battlefield  Sensor  System  (REMBASS),  with 
the  use  of  data  relays,  will  provide  targeting  data  at  extended  ranges  so 
that  enemy  formations  can  be  engaged  before  they  reach  the  front-line 
battle  area. 

The  Army  of  the  future  requires  for  its  survival  the  capability  to 
detect  and  locate  ground-moving  targets,  command  posts,  assembly  areas, 
and  low-flying  helicopters  and  fixed-wing  aircraft.  In  conjunction  with 
the  Air  Force,  the  Army  is  developing  the  Joint  Surveillance  and  Target 
Attack  Radar  System  (JOINT  STARS),  which  is  based  on  a  merger  of 
technology  developed  for  the  Army  Battlefield  Data  System  and  the  Air 
Force  PAVE  MOVER  program.  A  primary  advantage  of  the  system  will  be  the 
simultaneous  broadcast  of  intelligence  data  to  multiple  ground  stations 
throughout  the  battle  area. 

The  Army’s  future  reconnaissance  and  target  acquisition  capability 
will  be  enhanced  by  the  remotely  piloted  vehicle  (RPV).  Because  a 
potential  enemy’s  air  defense  capability  could  make  manned  flights 
penetrating  into  his  rear  area  risky,  an  RPV  with  low-light  television 
and  a  forward-looking  infrared  night  vision  sensor  is  the  ideal  platform 
for  providing  real  time  information  on  front  line  and  second  echelon 
enemy  troop  dispositions.  The  RPV  also  will  have  the  capability  to 
adjust  artillery  fire  and  designate  targets  for  laser-terminated 
precision-guided  munitions. 
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Another  area  which  has  great  potential  for  future  development  is  that 
of  artificial  intelligence  and  robotics.  Five  primary  areas  employing 
this  relatively  undeveloped  technology  are  being  explored.  The  thrust  of 
this  research  is  to  develop  nearly  autonomous  robot  operation  of  vehicles 
or  equipment  for  ground  reconnaissance,  ammunition  loading,  information 
interpretation,  training  and  maintenance,  and  medical  diagnostics. 
Robots  will  possess  extremely  sophisticated  decision-making  microelec¬ 
tronic  software.  While  some  minimal  human  control  will  be  required,  the 
potential  for  human  and  cost  savings  as  a  result  of  this  technology  is 
enormous.  Robot  manned  weapons  systems  which  would  have  the  capability 
to  "recognize"  and  engage  an  enemy  without  direct  and  immediate  human 
support  represents  just  one  possible  application  of  this  new  technology* 

While  the  Army’s  materiel  acquisition  philosophy  recognizes  the 
importance  of  improving  fielded  systems  whenever  feasible,  it  also  recog¬ 
nizes  that  the  potential  for  improvement  of  a  given  system  is  limited. 
Air  defense  systems  illustrate  this  situation. 

On  the  battlefields  of  today  and  tomorrow,  Soviet  fixed  and  rotary 
wing  aircraft  present  a  significant  threat  to  our  land  forces.  Some  of 
our  current  air  defense  systems  were  not  designed  to  function  in  today’s 
electronic  countermeasures  environment,  nor  are  they  capable  of  multiple 
target  track  and  engagement.  The  technology  that  provides  these 
capabilities  today  did  not  exist  20  years  ago.  Patriot,  the  SGT  York 
division  air  defense  (DIVAD)  gun,  and  Stinger — products  of  more  modern 
technology — are  ready  to  fill  the  gaps  where  older  systems  are  inadequate 
and  where  the  potential  for  product  improvement  has  been  exhausted. 

The  Patriot  is  the  Army’s  new  all-weather,  long-range,  surface-to-air 
missile  system.  This  weapon  can  simultaneously  attack  and  destroy 
several  enemy  aircraft  while  tracking  scores  more.  Capable  of  operating 
under  intense  electronic  jamming  conditions  which  will  characterize  the 
battlefield  of  the  future,  the  Patriot  has  sophisticated  radar  guidance 
features  and  a  proximity  fuzed  warhead.  In  comparison  with  the  systems 
it  is  replacing,  Patriot  has  greater  reliability  and  achieves  a  dramatic 
increase  in  operational  effectiveness. 

An  important  system  in  the  air  defense  family  of  weapons  is  the 
Improved  Hawk  (IHAWK)  missile  which  provides  large  area  coverage  for  air 
bases  and  facilities  in  NATO’s  rear  areas.  Improved  spare  parts  avail¬ 
ability  and  the  Army’s  program  to  apply  product  improvements  to  this 
already  developed  and  proven  system  will  assure  its  effectiveness  against 
the  evolving  threat  well  into  the  1990s. 

The  self-propelled  Chaparral,  the  Army’s  short-range  air  defense 
missile  system,  was  first  fielded  in  1969.  It  will  remain  in  the  Active 
Army  inventory  through  the  1990s  and  is  being  provided  to  Reserve  Compo¬ 
nents.  A  towed  version,  which  enhances  strategic  mobility,  is  being 
developed  for  light  forces.  Chaparral  has  already  undergone  significant 
modifications  to  maintain  its  effectiveness,  and  further  development  will 
provide  increased  engagement  range  while  reducing  its  vulnerability  to 
enemy  countermeasures. 


18 


Complementing  the  capabilities  of  the  Chaparral  is  the  40-millimeter 
SGT  York  DIVAD  gun.  This  system  provides  our  heavy  divisions  with  a 
modern  anti-aircraft  weapon  which  can  maneuver  with  front  line  units  and 
engage  sophisticated  aircraft.  The  SGT  York  is  a  survivable,  radar- 
controlled  system,  which  is  capable  of  defeating  high-performance 
aircraft  as  well  as  the  Soviet  HIND  attack  helicopter. 

Fielding  of  the  Stinger  air  defense  missile,  the  Army's  first  new 
nonportable  air  defense  system  since  the  late  1960s,  adds  a  significant 
capability  to  the  land  forces.  Development  of  a  second  generation  of 
this  missile  with  an  improved  guidance  system  designed  to  overcome  enemy 
countermeasures  has  been  completed.  Called  Stinger— POST  (passive  optical 
seeker  technique),  this  improved  weapon  has  entered  production. 

Long-term  economies  can  be  achieved  by  the  Army  through  development 
and  acquisition  of  battlefield  simulators.  Interest  and  investment  in 
training  simulators  is  increasing.  Simulators  conserve  fuel,  ammunition 
and  space.  They  also  reduce  wear  and  tear  on  weapons  and  equipment  and 
generally  decrease  training  and  operating  costs.  Further,  simulators 
offer  training  that  cannot  be  duplicated  because  of  safety  and  cost 
limitations.  Malfunctions  can  be  simulated,  events  frozen  and  procedures 
demonstrated  until  competence  is  developed.  In  FY  84,  the  Army  will 
procure  a  variety  of  simulators  to  enhance  our  overall  training  and 
readiness. 
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IV.  INDUSTRY  GUIDE 


This  section  explains  how  projects  are  selected  for  the  Plan,  how 
they  are  developed  and  submitted  for  funding  and  how  contracts  are 
awarded  to  industry. 

The  objective  of  the  MMT  Program  is  to  develop  new  manufacturing 
methods  and  processes  that  will  reduce  the  cost  of  weapons  systems  pro~ 
duct ion.  Within  the  AMC,  the  Deputy  Chief  of  Staff  for  Manufacturing 
Technology  is  the  office  established  and  charged  with  overall  program 
responsibility.  The  functional  responsibility  is  assigned  to  the  commod¬ 
ity  oriented,  major  commands  that  are  subordinate  to  AMC.  These  Major 
Subordinate  Commands  (SUBMACOMs)  plan,  formulate,  budget,  and  execute 
individual  projects.  The  Industrial  Base  Engineering  Activity  (IBEA) 
assists  AMC  on  the  technical  aspects  of  the  program.  The  chart  on  the 
next  page  depicts  the  hierarchical  relationship  of  these  organizations. 
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Identification  of  manufacturing  problems  is  the  first  step  in 
developing  an  annual  program.  Problem  areas  are  conceptualized  by  the 
SUBMACOMs  and  sent  to  IBEA  for  the  compilation  of  a  five-year  planning 
document  (the  Program  Plan).  At  the  date  of  publication,  the  1984 
Program  Plan,  for  example,  contains  one  funded  year  (FY  84),  two 
programmed  years  (FY  85—86),  and  two  planned  years  (FY  87—88). 

As  the  program  cycle  proceeds,  out— year  plans  are  refined  and  project 
proposals  are  prepared  and  submitted  for  evaluation  during  the  budget 
review  phase.  These  proposals  are  documented  in  what  is  known  as  a  P—16. 
A  P-16  is  simply  a  format  used  to  document  estimated  project  cost,  eco¬ 
nomic  justifications,  and  a  description  of  work.  The  budget  submission 
represents  the  first  bid  for  inclusion  in  the  program. 

Industry  has  the  opportunity  to  participate  in  the  technical  evalua¬ 
tion  of  the  budget  program  during  the  annual  Manufacturing  Technology 
Advisory  Group  (MTAG )  conference.  The  MTAG  conferees  can  also  discuss 
the  out-year  concepts  contained  in  the  Program  Plan  and  suggest  technical 
adjustments  to  the  current  program. 

The  budget  submission  is  followed  about  twelve  months  later  by  a 
second,  and  more  definite,  submission  which  involves  another  evaluation 
leading  to  the  apportionment  of  available  funds.  Criteria  for  funding 
individual  projects  include  technical,  operational,  and  economic  feasi¬ 
bility.  Evaluation  includes  the  potentials  for  technical  success, 
implementation  of  results,  and  return  on  investment.  The  interrelation¬ 
ships  between  these  factors  are  also  considered.  Approximately  300 
projects  enter  the  budget  review  phase  each  year  and  about  170  of  them 
are  funded  when  the  new  fiscal  year  begins.  Although  this  is  the  normal 
cycle,  a  project  can  enter  it  at  any  point  in  time.  Such  a  project  is 
known  as  a  late  start  submission  and  funding  is  usually  granted  at  the 
expense  of  another  project. 

A  calendar  depicting  the  program  cycle  is  shown  on  the  next  page. 
The  federal  Government  budgets  and  spends  on  a  fiscal  year  basis.  The 
fiscal  year  starts  on  the  first  of  October  and  ends  on  the  following 
thirtieth  of  September.  For  example,  FY  85  begins  on  1  October  1984. 

Throughout  the  Program  Plan  reference  is  made  to  various  appropria¬ 
tions.  These  appropriations  are  established  by  the  US  Congress  as  a 
standard  accounting  system.  Most  MMT  efforts  are  funded  through  the 
Research,  Development,  Test  and  Evaluation  (RDTE)  Appropriations  which 
include  (1)  Aircraft,  (2)  Missiles,  (3)  Weapons  and  Tracked  Vehicles,  (4) 
Ammunition,  and  (5)  Other. 

A  substantial  portion  of  the  annual  program  is  placed  on  contract. 
In  recent  years,  about  60  percent  of  the  funding  has  been  awarded  to  the 
private  sector.  Much  emphasis  is  placed  on  free  competition  for  MMT 
contracts,  with  equal  opportunity  given  to  all  interested,  qualified 
business  firms. 
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MMT  Planning/Budgeting/Review  Cycle 


YEARLY  ACTIVITIES 


Compilation  of  1984  Program  Plan 

FY  87  Budget  Submiss ion /Re view 

1985  MTAG  Conference 

FY  87  Apportionment  Submission 
Review 

FY  87  MMT  Funds  Released 


Services  and  materiel  are  acquired  from  industry  by  two  basic  methods 
-  formal  advertising  and  negotiation. 

!  ■ 

Congress  has  established  formal  advertising  as  the  preferred  method 
of  contracting  for  military  supplies  and  services.  The  Army  derives 
price  and  other  benefits  that  result  from  a  full  and  free  competition  for 
contracts.  Formal  advertising  also  provides  all  bidders  with  an  equal 
opportunity  to  develop  and  submit  bids  based  on  the  same  set  of  Army 
specifications.  Procedures  are  prescribed  by  law  and  are  detailed  and 
rigidly  written  to  assure  equal  treatment  for  all  bidders. 

The  prerequisites  for  formal  advertising  are  quite  specific;  and  they 
are  critical,  because  absence  of  any  one  of  them  will  preclude  successful 
use  of  the  method.  The  prerequisites  are  as  follows: 

1.  Army  specifications  must  be  complete,  explicit,  available  to  all 
potential  bidders,  and  unrestricted  because  of  security. 

2.  Two  or  more  capable  sources  must  be  available  to  assure  competi¬ 
tion. 

3.  There  must  be  enough  time  to  conduct  the  procedures  as  pre¬ 
scribed.  The  Army  must  develop  and  assemble  a  complete  statement 
of  needs,  terms,  and  conditions  of  contract  into  a  proper  Invita¬ 
tion  for  Bid.  Bid  invitations  must  be  distributed;  bids  prepared 
and  submitted  by  bidders,  opened  and  evaluated  by  the  Army,  and  a 
contract  awarded.  This  process  may  span  60  to  120  days. 


1984 

Apr  Oct 


1985 

Apr  Oct 


FY  85 


1986 

Apr  Oct 


1987 

Apr  Oct 


FY  86 


FY  87 
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4.  The  Army  must  select  the  successful  bidder  on  the  basis  of  price 
alone,  provided  the  bidder  is  otherwise  qualified  as  responsive 
and  responsible. 

A  variant  procedure,  closely  approximating  formal  advertising,  is 
referred  to  as  "two-step  formal  advertising."  This  method  is  used  when 
existing  specifications  are  inadequate  for  use.  Although  not  as  prefer¬ 
able  as  formal  advertising,  "two-step  formal"  is  clearly  preferable  to 
negotiation,  and  its  use  is  required  where  the  following  prerequisites 
exist: 

1.  Specifications  are  not  definitive.  Technical  discussions  and 
evaluations  must  insure  mutual  understanding  between  Army  and 
prospective  contractors. 

2.  Definite  criteria  for  evaluating  proposals  from  prospective 
contractors  exists. 

3.  More  than  one  technically  qualified  source  is  expected  to 

compete. 

4.  There  must  be  enough  time  to  conduct  the  two-step  procedure; 

normally  100  to  150  days. 

5.  A  "firm  fixed  price"  or  a  "fixed  price"  contract  will  be  used. 

The  first  step  of  the  process  is  initiated  by  the  Army's  request  for 

technical  proposals  based  upon  performance  specifications.  These  propos¬ 
als  are  evaluated  and  discussed  by  both  parties  as  necessary,  but  price 
is  not  a  subject  for  these  discussions.  The  Army  then  makes  a  determina¬ 
tion  as  to  the  technical  acceptability  of  the  supplies  or  services 
offered  and  may  summarily  reject  some  outright,  or  make  provisions  for 
modification  and  acceptance  of  proposals  that  are  marginal. 

The  second  step  of  the  procedure  is  conducted  as  a  formally  adver¬ 
tised  procurement,  except  that  advertising  is  limited  to  those  who  have 
submitted  technically  acceptable  proposals  during  the  first  step.  Each 
bidder  must  then  bid  on  the  basis  of  meeting  the  performance  specifi¬ 
cation  and  providing  the  exact  supply  or  service  proposed  by  him  and 
approved  by  the  Army  during  the  first  step.  Although  products  or  ser¬ 
vices  of  the  bidders  may  vary,  award  of  contract  is  based  on  price  alone. 

Not  all  requirements  can  be  obtained  through  the  advertising  process¬ 
es.  As  a  third  alternative,  acquisition  by  negotiation  is  permitted. 
The  development  of  new  systems  or  production  of  complex  equipment,  for 
example,  demands  much  discussion,  clarification,  exploration,  or  modifi¬ 
cation  of  proposals  between  both  parties.  Under  specific  circumstances 
prescribed  by  Congress,  negotiation  is  generally  preferable  when: 
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1.  The  item  is  critical  or  complex, 

2.  Delivery  is  urgent. 

3.  Few  suppliers  exist  and  competition  is  impractical, 

4.  Specifications  are  incomplete  or  unstable. 

5.  Emergency  conditions  exist. 

6.  The  item  required  may  demand  a  sizable  investment  by  industry  in 
fixed  assets. 

7,.'  Security  classification  precludes  advertising. 

8.  Total  interchangeability  of  parts  with  existing  supplies  is 
absolutely  necessary;  no  compromise  is  justified. 

9.  Industry  experience  is  lacking.  Responses  to  formal  advertising 
will  be  replete  with  contingency  costs. 

10.  The  Army  must  deal  with  sole  or  limited  sources. 

The  negotiation  process  resembles  the  purchasing  process  used  in 
industry.  Not  all  industry  practices,  however,  are  accepted  in  the 
negotiation  process.  For  example,  companies  that  buy  from  each  other 
often  develop  long  term  understandings.  In  contrast,  this  relationship 
between  the  Army  and  a  private  company  is  not  permitted. 

Formal  advertising  is  conducted  in  full  public  view  with  the  bids  of 
all  firms  known  to  all  competitors  prior  to  award  of  contract.  This  is 
not  true  in  negotiation.  Negotiation  is  a  process  closed  to  the  public. 
Proposals  submitted  by  a  company  are  not  disclosed  and  subsequent  bar¬ 
gaining  on  the  basis  of  these  proposals  are  conducted  individually.  In 
this  way,  the  spirit  of  competition  is  maintained  among  the  few  suppliers 
that  may  be  participating.  Only  after  the  award  of  a  contract  is  the 
successful  company  made  known  and  the  terms  and  conditions  of  the  con¬ 
tract  disclosed. 

In  recent  years,  more  than  one-half  of  all  Department  of  Defense 
requirements  have  been  purchased  by  "two-step"  procedures  and  negotia¬ 
tion.  Most  MMT  contracts  have  been  reached  through  the  same  methods. 

A  business  firm  seeking  to  participate  in  the  MMT  Program  should 
inform  Army  procurement  offices  of  the  capabilities  it  has  to  offer  and 
request  that  the  firm  be  placed  on  appropriate  bidders’  mailing  lists. 
Copies  of  Standard  Form  129,  "Bidders  Mailing  List  Application,"  are 
available  at  most  federal  agency  procurement  offices.  A  copy  of  this 
form  is  included  in  the  publication  "Selling  to  the  Military.  This 
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publication  also  contains  a  comprehensive  list  of  procurement  offices  and 
it  may  be  purchased  from  the  Superintendent  of  Documents,  US  Government 
Printing  Office,  Washington,  DC,  20402. 

Each  procurement  office  has  unique  supplemental  instructions  for  the 
Bidders  Mailing  List  Application;  therefore,  individual  requests  should 
be  directed  to  each  office.  These  instructions  should  be  followed  care¬ 
fully  to  assure  prompt  processing.  After  a  firm  is  placed  on  the  list, 
it  will  receive  all  solicitations  covering  any  requirements  that  could  be 
met  by  its  stated  capabilities. 

The  "Commerce  Business  Daily,"  published  by  the  Department  of  Com¬ 
merce,  is  a  valuable  source  of  information  to  businessmen  in  identifying 
products  and  services  which  individual  military  procurement  offices  are 
currently  buying.  The  publication  also  lists  subcontract  opportunities 
offered  by  Defense  prime  contractors,  recent  contract  awards  which  could 
lead  to  imminent  subcontract  opportunities,  surplus  sales  information, 
and  other  pertinent  information  on  procurement  actions.  The  "Daily"  is 
available  for  inspection  at  each  of  the  procurement  offices;  the  field 
offices  of  the  Small  Business  Administration,  Department  of  Commerce,  and 
General  Services  Administration;  and,  other  cooperating  offices,  includ¬ 
ing  many  local  chambers  of  commerce.  It  can  also  be  purchased  through 
subscription.  To  order,  send  $175  for  1st  class  postal  delivery  or  $100 
for  2nd  class  along  with  a  full  mailing  address  to  the  Superintendent  of 
Documents,  US  Government  Printing  Office,  Washington,  DC,  20402.  Credit 
card  orders  are  accepted:  telephone  (202)  783-3238. 


NOTE:  Various  government  publications  were  used  as  sources  for  the 
preceding  information. 
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V.  PROCESS  TECHNOLOGY  INDEX 


The  projects  fully  described  in  the  body  of  this  document  are  grouped 
into  "Categories"  and  "Components"  which  are  end  item  type  descriptors. 
This  index  lists  all  the  projects,  less  Problem  and  Solution  statements, 
and  groups  them  by  technical  areas.  The  primary  grouping  of  this  index 
is  by  the  primary  Manufacturing  Technology  Advisory  Group  (MTAG)  sub¬ 
committee  designator  (i.e.,  CAD/CAM,  Electronics,  Metals,  Non-Metals, 
Munitions,  and  Test  &  Inspection).  Within  each  MTAG  group,  projects  are 
further  grouped  alphabetically  by  process. 


Page  No. 


CAD/CAM  — -  28 

Electronics  -  30 

Metals -  34 

Munitions  — * -  40 

Non-Metals -  46 

Test  &  Inspection -  48 
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VACUUM  DISTILLATION — CECOM  3101  AUTOMATIC  PURIFICATION  OF  TELLURIUM - -  85  250  149 
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VI.  COMMAND  PLANS 


51 


53 


US  ARMY  ARMAMENT,  MUNITIONS  AND  CHEMICAL  COMMAND  (AMCCOM) 


AMCCOM,  with  headquarters  at  Rock  Island,  IL,  provides  and  performs 
life-cycle  management  over  the  accomplishment  of  total  research,  develop¬ 
ment,  engineering,  procurement,  and  materiel  readiness  functions  for 
conventional  and  nuclear  weapons;  ammunition  (artillery,  infantry,  gun 
type  air  defense,  surface  vehicle  mounted  and  aircraft  mounted);  fire 
control  systems;  chemical  warfare  and  chemical  biological  defensive 
systems /materiel;  Ammunition  Peculiar  Equipment  (APE);  Test  Measurement, 
and  Diagnostic  Equipment  (TMDE) ;  and  tools  and  maintenance  equipment. 

AMCCOM  is  also  the  single  manager  for  the  procurement,  production, 
supply,  maintenance  and  transportation  of  conventional  ammunition  for  the 
Department  of  Defense. 

The  AMCCOM  complex  includes  the  Headquarters,  two  research  and  devel¬ 
opment  centers,  three  project  managers,  four  arsenals,  30  ammunition 
plants  and  activities.  Defense  Ammunition  Center  and  School,  and  various 
other  field  and  support  activities.  The  two  research  and  development 
centers  (Chemical  and  Armament)  are  located  at  Aberdeen  Proving  Ground, 
Maryland  and  Dover,  New  Jersey  respectively.  The  Armament  Research  and 
Development  Center  includes  the  Large  Caliber  Weapon  Systems  Laboratory , 
the  Fire  Control  and  Small  Caliber  Weapon  Systems  Laboratory  and  the 
Ballistic  Research  Laboratory.  These  two  research  and  development 
centers  are  responsible  for  research,  design,  development  and  life  cycle 
engineering  for  assigned  materiel.  Rock  Island  Arsenal  in  Illinois  is 
best  known  for  the  production  and  assembly  of  gun  mounts ,  receivers  and 
recoil  mechanisms,  and  for  its  tool  set  assembly  mission.  Watervliet 
Arsenal  has  the  unique  mission  of  producing  gun  and  cannon  tubes  for  the 
Army,  Navy  and  Marines.  Pine  Bluff  Arsenal  is  responsible  for  defensive 
chemical  munitions  and  equipment  and  is  the  only  current  site  at  which 
white  phosphorous -filled  items  are  loaded.  Rocky  Mountain  Arsenal  per¬ 
forms  demilitarization  of  obsolete  chemical  agent  identification  sets. 

The  command  is  staffed  by  approximately  22,000  military  and  civilian 
personnel.  Also,  18,000  persons  are  employed  by  contractors  at  AMCCOM 
plants. 
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AMMUNITION  PROGRAM 


Bridging  the  technology  gap,  particularly  in  those  areas  that  have  no 
civilian  counterpart,  is  a  challenging  task  for  the  Ammunition  MMT  Pro¬ 
gram.  In  many  respects,  the  Ammunition  program  presents  unique  problems 
which  require  innovative  solutions.  Current  operations  involve  a  great 
many  hand  operations,  and  methods  must  be  found  to  efficiently  mechanize 
these.  Batch  processes  must  be  converted  to  continuous  processes  in 
order  to  take  advantage  of  new  materials  handling  techniques  and  to 
improve  the  safety  of  operations. 

The  primary  objective  of  the  Ammunition  Manufacturing  Technology 
Program  is  to  improve  existing  manufacturing  processes,  techniques,  and 
equipment.  The  second  objective  is  to  bridge  the  gap  between  development 
and  full-scale  production.  The  third  objective  is  to  solve  technological 
problems  identified  in  the  program.  -  j 

In  response  to  the  Warsaw  Pact's  formidable  offensive  capability  to 
wage  chemical  warfare,  our  capability  to  produce,  chemical  and  biological 
defense  systems  are  being  upgraded.  Improved  manufacturing  techniques 
are  required  for  decontamination  kits,  chemical  agent  detection/warning 
systems  and  protective  gear.  The  most  sophisticated  of  these  systems  are 
first  generation  sensors  which  can  detect  the  presence  of  toxic  agents  at 
remote  distances.  Hand  fabrication  methods  used  during  initial  develop¬ 
ment  are  unsuitable  for  quantity  production.  The  MT  program  will .develop 
new  techniques  for  fabricating  sterling  cycle  coolers,  optics,  interfer¬ 
ometers  and  cyrogenic  detectors.  These  detection  system  components  will  ^ 
be  processed  in  pilot  facilities  where  the  new  techniques  can  be  evalu¬ 
ated  prior  to  full-scale  production. 

High  rate  production  is  scheduled,  late  in  the  1980s,  for  a  new 
precision  guided  munition  for  the  8-inch  howitzer.  It  is  called  sense 
and  destroy  armor  (SADARM).  The  SADARM  projectile  is  fuzed  to  eject 
submunitions  over  the  target  area.  While  each  submunition  descends,  its 
fuze  detects  the  infrared  signature  of  a  target  such  as  an  armored 
vehicle.  The  fuze  also  selects  the  exact  moment  to  fire  the  warhead 
which  strikes  and  penetrates  the  relatively  soft  top  of  the  target. 
SADARM  fuze  production  will  benefit  from  the  automated  manufacturing, 
assembly  and  testing  techniques  being  developed  for;  millimeter  wave 
devices  during  this  five-year  period. 

The  Manufacturing  Methods  and  Technology  effort  in  the  Load,  Assemble 
and  Pack  area  is  guided  by  four  major  program  goals;  improved  economy  of 
operation,  improved  safety  conditions  for  operating  personnel,  establish¬ 
ment  of  a  rapid  response  production  capability,  and  improvements  in  the 
quality  of  the  end  product  produced.  All  of  these  goals  must  be  accom¬ 
plished  within  the  standards  and  criteria  established  for  pollution 
abatement  and  energy  conservation. 
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TOTAL  23923  32009  37803  40086  66342 
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PRUbLtM  -  CURRENT  METALLIC  DECLN  AGENT  CONTAINERS  CORRODE  BEFORE  THE  REQUIRED 
SHELF  LIFE  OF  THE  AGENTS  IS  REACHED.  ALTERNATIVE  CONTAINERS  ARE  NOT 
AVAILABLE,  BUT  PLASTIC  LINERS  HAVE  BEEN  SHOWN  TU  EXTEND  THt  LIFE  OF  CURRENT 
CONTAINERS  SIGNIFICANTLY. 

SOLUTION  -  ESTABLISH  THE  SPIN  COATING, OR  ROTATIONAL  MOLDING,  TECHNIQUE  FOR 
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:-SlLUT  I  ON  s—  A  PRODUCT  I CN  BASELINE  HILL  BE  ESTABLISHED  FOR  ANT  I  ECO  I E  S  TO  SUPPORT 
TnE  PRODUCT  IMPROVED  M27i  AND  M25o  KITS. 


PRDBLEM  -  THE  SCALE  FLR  PASS  1 NG  A  CANISTtR  FLASH  FILTER  REQUIRES  ACCURATE 
READING  OF  INITIAL  HASS  FLOW  AND  THE  DCMN  STREAM  MASS  FLbW  uF  THE  DDP 
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SOLUTION  -  DEVELOP  ENERGY  SAVING  TECHNOLOGY  TU  APPLY  TO  AAP  MANUFACTURING 
FUNCTIONS  TO  REDUCE  QUANTITY  OF  ENERGY  USED  AT  ALL  LEVELS  UF  PRODUCTION 
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SQLUTIUN  -  CCRRECT  MECHANICAL  DEFICIENCIES  IN  EQUIPMENT  AND  EVALUATE  AND 
OPTIMIZE  THE  PROCESS.  PREPARE  A  TECHNICAL  DATA  PACKAGE  FOR  A  FULL  SCALE 
PROCESS  BASELINE  D0LUMEN1. 
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SOLUTION  -  ESTABLISH  hl&H  PRODUCTION  RATE  CONTINUOUS  PROCESSES  FOR  MIX  AND 
CAST  OF  VARIOUS  PbX  FORMULATIONS.  IDENTIFY  ♦  EVALUATE  EQUIPMENT  ♦  PROCESSES 
SELECT  •*  TEST  EQUIPMENT  ■»  INTEGRATE  ACCEPTABLE  ITEMS  IwTO  AN  OPERATING  PBX 
PROCESSING  PILOT  PLANT. 
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PROBLEM  -  BDRESIGHT1NG  THE  TRIAD  OF  MMW  SENSOR,  IR  SENSOR  AND  WARHEAD  TO  LESS 
THAN  1  HRAD  IS  LABOR  INTENSIVE. 
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SOLUTION  -  ALTERNATE  EORMING  NETHdDS  SUCH  AS  ROLL  FORMING  DIE  FORGING  AND 
INVESTMENT  CASTING  blLL  EE  EVALUATED  IN  ORDER  TO  COME  UP  K 1 TH  A  MORE 
ECliNOM  1  CAL  FIN  COST. 


MF&  PROC  F/CAhNDN  CALIBER  DU  PtNETRATClR  (20MM,  25MM,  3CHM )  374  446 
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PROBLEM  -  A  NEW  FIN  STABILIZER  DESIGN  REQUIRES  A  LOWEST  COST  MANUFACTURING 
METHDD. 
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SOLUTION  -  INDUSTRY  TECHNIQUES  WILL  BE  EVALUATED.  SAMPLES  WILL  BE  PRODUCED  AND 
EVALUATED  IN  ACTUAL  PRODUCTION  ENVIRONMENT.  COST  AND  TOOL  LIFE  WILL  BE 
OPTIMIZED. 
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SOLUTION  -  DEVELOP  A  CONTINUOUS  PROCESSING  OPERATION  FOR  THE  MANUFACTURE  OF 
LOVA  AND  OTHER  NITRAMINE  PROPELLANTS  BY  THE  USE  OF  NOS  SCREW  EXTRUDER, 
AUTOMATIC  FEEDS  AND  CUTTERS  WILL  DECREASE  COST  AND  IMPROVE  SAFETY. 


r 


o 

o 

o 


o 

z 


o  in 

Z  oo 

3 


rvj 

m 


o  Q 


a 

z  z 

H- 

—  IU 

Q  3 

Q 

Z  OD 

3 

3 

ac 

3  3 

«--♦ 

CD  O 

3 

«X 

CJ 

3  F— 

3 

CO 

ac 

3 

Z  3 

wO 

<C  3 

X  Ct 

Z 

X 

a 

h- 

3  F- 

>-* 

Z 

13 

h- 

< 

• 

Z  43 

< 

3 

3  ►— 

<  CM 

3 

O  LO 

3  — 

3 

<t  a 

a 

a 

at 

a. 

♦-  3 

3 

3 

a 

cc 

3 

►- 

ac 

t- 

<  »- 

3 

o 

x  z 

3  x 

M 

<t 

3  <t 

>■  3 

H> 

at 

X 

<«  3 

at 

Z 

z 

3 

3  3 

LU  Q 

a 

X 

M 

3 

> 

3 

3 

h- 

•  CL 

LO 

>-  O 

ki. 

O 

f-  «: 

z 

►— 

—  a. 

Y—  <-0 

«—* 

z 

X 

X  3 

cO 

3 

ac  3 

X  ljC 

lO 

> 

a  x 

3 

3 

3  H- 

3 

a 

a 

m 

z  a 

ac 

3  H* 

UJ  h- 
Q£  JO 
OJ  CD  4 
UO  UL 

£  Q 
3UJU 


LU  U  rQ 

f-  lo  —  3 

z  <  h- 

4  *  Li  aC 

3  «UJ 

_i  iu  j  a. 


lo 

4 

oa 

I 


f- 

z 


£ 

3 


CL 

a 

at 


o 


a 

m 


ol  <  o 
—  ai  in  • 
at  •  a 

H  H  H  lli 

a  <4 

u_  3  UL 

a  I  >•  — 

Hi  JO 
O  X  LU  UJ 
Z  F-  H-  CL 
— •  I  4  lo 
o  lo  x 
z  <d  <— •  >• 

III  QX  J 
3  aC  CD  F— 
■Q  U  JC  2 

<  a.  oj 
i  a.  cc 
uj  4  at 
X  of  3 

UJ  D  W)  O 
_J  LO  O 

cd  oo  o  lo 

C3  4  4  — 


00 

•O 

•o 

<r 


oo 

in 

4- 


o 

m 

ra 


o 

3 

r\l 


3 

3 

3 

3  3 

3 

LO  3  3 

r 

3  — 

«t  3  X 

F- 

<r  f- 

O  JE 

3  <  h 

X  —  o 

Z 

X 

X 

LO  3  3 

— •  LO 

3  3 

I— 

—  X 

3  Q  at 

3  3  3 

>•  — 

a  3 

a  z  o 

0O  X 

3  at 

h-  <  at 

•  F-  Z 

h*  a 

^  r 

3  a  ♦- 

oo  a:  o 


a  cl 

UJiO< 
F—  •  Q. 

—  X 

X  o 

—  3  2 


<X  3 

3  >>  3 

3  3  • 

3  a 

3  X  — 

a  at 

3  3  3 

<  Z 

X  3  3 

3  a  CL 

zzz 

ZQC  < 

F-  F—  3 

X  CO 

3  0  — 

3  O 

3  3 

F*“  3 

3  3 

>- 

3  3  0 

3  <C  LO 

3  X 

<X 

3 

ao  3  z 

3 

Z  LO  H- 

Z  3 

a 

— 

3  Z  3 

—  Z 

F-  —  lo 

3 

lo  a  x 

o  <  a 

3  Z 

3  < 

a 

«ac  —  lo 

3 

LO  — 

a  x  3 

z 

X  — 

ac  3  ac 

F-  3 

t  at 

X 

F-  3 

O  3 

lo  x  a- 

3  0  3 

3 

>Z[Q 

Z  15 

X 

—  F-  3 

>»  3 

3 

a:  «  <c 

-«<  »-  X 

3 

X  F- 

a  aa 

F- 

F  JF 

3  lo  O 

F- 

3  3  LO 

ac  3  — 

Z  LO 

a  z 

LO 

a 

3  3  F- 

O 

3  F~  3 

>-  3 

> 

>-  LO 

—  LO 

z 

o  o 

♦—  < 

LO 

3  3  3 

0  3  3 

M 

3  z  a 

<-M  3 

F*  <  □ 

Z  3 

at 

F- 

X  X  • 

C*  F-  F- 

O  m 

U.OQ 

—  z  o 

z  — 

3  3  ►- 
3  — 

X  3  Z 
<3  uJ  3 
H*  0C 

4  F- 

ifluiS 

I  3  4 

a  x  3 
f-  f-  3 

»  LU 

x  o  a. 
uma 
H*  aC  ac 
4  — •  a. 

03  3 
o  *-o 

O  UJ  < 

Z  aC 

— *  3 

>  L>  3 

a  uj  lu 
at  O  2  • 
a.  c  a 

X  H  ^  UJ 

—  LO  4  F- 

4 

I  O  >•  3 
Z  I-  -I 
Z  ~  —  4 

a  q  j  > 

—  Z  —  3 

H  UJ  O 

3  _J  <c  LU 
— )  CO  LL  CD 

a 

LO 


< 

> 

a 


Q 

CJ 

03 


_  ^  •  O 
LU  a  aC 
«X< 
at  uj  »ni 
3  <£  4 
3  X 


X  <* 

fe¬ 

rn 


<  r  x 

o  a 

*  3 


3 

H* 

3 


L>  LO 

<— i  LU  Q 

x  a  uj 
f—  a  f— 


LO  o 

z  z 

a  — 

—  at 

Y—  3 

<  aj  h 
O  at  lu 

—  4  < 

UL  3  lu 

—  03 
L  J  at  Z 
04  <t  <t 
CL  X  X 

lo 

o  ac 

UJ  Z  LU 

Z  4  CL 

—  4 
LL  i/I  CL 

LU  ac 

O  UJ  UJ 

I-  X 
*  uj  ♦— 
*n  x 

1U  <  U. 

3  at  a 

3  < 

—  CL  Z 
Z  □ 
X  O  — 
U  U.  H 
Ui  X  < 

y-  at 
at  uj 
oiua 
„  cl  a 


a 

3 

3 


at  >- 

CL  CD 


a  uj 
X  * 
o  a  a 
uoe  h 

3  aa 

4  H» 
LU  _J 

•  33  3 


LO  LL 
UL  3  u- 

3  X  — 

Ck 

Z  x 
a  o  uj 
—  —  oc 
>•-  X  4 

4  3 

aC  X  • 
Q  aC  U  >- 
>■  3  — .  O 
X  3  X  aC 
uj  j  3  LU 
a  oo  z 

3  LU 

-j  a  z 

a  lu  — 

IhULl 

j  3  a 


ac 

LU 

r 

H 

z  a  m 
a  x 

lo  uj 
LO  4  t— 

—  L> 

L0  _J  >- 

4  J  m0 
X  UJ 
0.  3  h- 
X  z 

LU  w0  UJ 

<  > 
X  3 

*-  m  a 

—  z  m 
jc  a 

—  UJ 

O  I-  X 
3  4  F- 

y-  at 

<  OJh 
3  CL  Z 

3  0  3 

4  O 
>  UJ  u 
LU  lo  3 

LU  4 


-»  2  — 
—  a 

3  —  0 


UJ 


CO 

O  UJ 

<x  z< 

a.  —  uj 
3  ac 


<X  x 

3 

Z  ac  — 

X  < 

3 

3  <C 

lO 

X  X 

H-  X  O 

Z 

—  a  x 

CL  F- 

O 

3  3 

LO  3 

3  3-4 

LO  3  OJ 

< 

F«  X 

3  ac 

at 

<  X 

3  lo 

O  3  F- 

2  F-  — 

X 

3  3Q 

0  3  0 

F- 

o 

X  o 

O 

«  LO 

LO  <  3 

3  Z  3 

— 

at  3 

o  • 

3  Q 

>*  3 

ac 

<  ac 

3  3 

z 

G3 

3  O 

Z  3  3 

•  LO  x 

3 

03  F—  LO 

>30 

3  >- 

a 

<t  F— 

3  F~ 

3 

Z  — 

3  X  LO 

3 

3 

Z  X 

at  o  4 

F—  3 

< 

o  a  • 

a  f- 

O 

O  F- 

—  F- 

0  0  3 

<  <  Z 

3 

U»  3  F—  O 

a 

3  X 

3 

3  3  — 

3  3*  a 

X  >3 

3  >■  F— 

z 

lO  O 

O  X 

—  ^ 

—  a 

3  0  3 

3  3 

a 

o  — 

z 

lo  ac  uj 

ac  x  co 

3 

3  X  O  Z 

—  —  lO 

— 

F- 

—  Q 

OFUJ 

I  —  a)  I 


3 

4 

m  X 

4  ac  3 

3  a 

z  z 

4 

at  4 

3 

OJ 

CD 

LO 

— 

F— 

3  F- 

3  3 

X  3 

F- 

3 

3 

ac 

4 

3 

• 

— 

>■  lO 

3 

£  3 

F« 

F«» 

3  Q  X 

O 

LO 

» 

F- 

3 

3  Z 

•  Q  >• 

LO 

F-  Z 

3 

3 

3 

>• 

LO 

3 

3 

X 

LO 

4 

X 

• 

z  a  lo 

o 

— 

» 

3 

-3 

at 

X 

o  o 

at 

3 

o 

«— « 

F— 

LO 

O  CD 

3 

>■  lo 

3 

“> 

O 

•» 

3 

a 

3 

•  O 

o 

F~ 

3  3 

—  o 

O 

3 

3 

O 

aC 

LO 

o 

o 

X 

a 

LO 

X 

Z 

Z  3  — 

LO  3  Z 

3 

3 

F-  • 

ac 

at 

CL 

F- 

a 

f-  a 

z 

3 

a 

3 

O  at  O 

UJ  LO  — 

LO 

3 

z  z 

O  CL 

Z 

3 

o 

3  at 

4 

4 

3 

F- 

a  a 

O  4  LO 

a 

3 

3  a 

a 

LO 

3 

ac 

3 

X 

0. 

3 

X 

O 

4 

z  aa 

3  LO 

3 

3 

ac  — 

LO 

F- 

X 

> 

X 

aC 

X 

3 

3 

4 

a  3 

o 

a 

at  F- 

3 

X 

3 

3 

o 

o 

z 

3 

X 

ac 

£  3 

f-  co  at 

3 

at 

O  3 

Q 

3 

»— 

aC  4 

at 

ac  a 

3 

X 

o 

4 

4 

LO 

3  3 

3 

F» 

3  O 

a 

X 

— 

Z 

a. 

i— 

— 

4 

F- 

ni 

O  4 

1  3 

3 

O 

ac 

1 

O 

o 

X 

F- 

(3 

• 

— 

| 

O 

Z  3 

3  3 

3 

z 

t  a 

a. 

a 

a 

— 

— 

i 

4 

— 

3 

/ 

z 

z  a  z 

O 

ac 

F— 

z 

3 

F- 

ac 

Z  F- 

I 

X 

LO  X 

a  aC  3 

ac 

1 

x  a. 

4 

o 

ac 

4 

• 

1 

X 

3 

4 

4 

3 

o 

LO  X 

—  I -  ac 

3 

3 

3 

— 

ac 

3 

3 

>• 

X 

> 

3 

3 

3 

3  O 

♦-  Z  QC 

«— i 

3 

3  F- 

ac 

LO 

F— 

CL 

3 

z 

3 

3 

X 

3 

3 

3 

CD 

a 

nc  m 

o  a  o 

z 

3 

CQ 

a 

4 

3 

a 

a. 

M4 

3 

CD 

3 

3 

a 

3 

a 

X 

3  — 

3  3  3 

F- 

O  3 

3 

03 

3 

LO 

O  3 

F- 

a 

a 

X 

LO 

*-* 

ac 

O 

1 

□C 

CJ 

M 

OC 

F- 

3 

LO 

1 

3 

CL 

LO 

*” 

QL 

— 

tO 

F- 

o 

r* 

Z 

O 

■> 

r- 

3 

in 

43 

nT 

z 

‘T 

vf 

-J 

-• 

X  UJ  Z 
I-  3  — 
UJ 

X  O  UJ 
Z  4X3 
Q  4 
UJ  3 
>  Z  3 

a  a  — 

QC  —  3 
O  uO 
X  3  X 
—  at  3 

t~  LU 
I  X  F— 


F-  Ct  Y— 
3  3  <C 


3 

O 


91 


PRESENTLY  USED  FUR  PROP  PROCESSES 
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REDUCE  CuST  AMD  OPERATOR  HAZARDS 


LuNPiiNEnT  —  SINGLE  BASE  CCDNTINUED) 

14767)  TITLE  -  CQHBINED  SOLVENT  RECOVERY  ♦  DRYING  OF  SINGLE  BASE  PROPELLANT 
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SOLUTION  -  THIS  P RUG RAM  WILL  REPLACE  THE  CURRENT  MANUAL  METHOD  FOR  DESTRUCTIVE 
DETERMINATION  OF  DENSITY  IN  PRESS-LOADED  PROJECTILES  WITH  A  SEMI-AUTOMATIC 
NONDESTRUCTIVE  METHOD  USING  PENETRATING  RADIATION* 


PROBLEM  -  CURRENT  METHOD  OF  ASSURING  FIBERGLASS  CONTENT  OF  THE  WRAP  IS  TO 
REMOVE  The  WRAP  FROM  ThE  BODY,  COT  INTO  ONE-INCH  SO,  WEIGH  *  FIRE.  REPEAT 
This  PROCESS  TILL  A  CONSTANT  WEIGHT  IS  ATTAINED. 
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(4404)  TITLE  -  CDMPUTER/GRQUP  TECHNOLOGY  FOR  SMALL  CAL  AMMO 

PROBLEM  -  PRESENTLY  THERE  IS  NO  METHOD  TO  OPTIMIZE  DESIGN  OF  TOOLING  AND  TO 
SELECT  PROPER  EQUIPMENT  FOR  SMALL  CALIBER  AMMC. 

SOLUTION  -  INVESTIGATE  POSSIBLE  USE  OF  COMPUTER  FOR  OPTIMUM  TOOL  AND  EQUIPMENT 
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NONCONTACT  EDDY  CURRENT  PROBE. 


PROBLEM  -  THE  CuRRt NT  LINKING  AND  PACKAGING  OPERATION  AT  LCAAP  FDR  CAL  50 
AMMUNITIUN  15  LADUR  INTENSIVE  AND  SLuh.  THE  CURRENT  LINKERS  ARE  A 
MAINTENANCE  PROBLEM  DUE  TO  THE  LACK  GF  A  TDP  AND  REPLACEMENT  PARTS. 
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EXCGAS  GENERATOR.  THE  INERT  GAS  SHOULD  EL 
DURING  ANNEALING. 
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(WEAPONS) 


CATEGORY  PAGE 

Fire  Control - 105 

General  Manufacturing  -  106 

Large  Caliber - 116 

Pollution  Abatement  -  124 

Quality  Control/Testing  -  124 

Small  Caliber - - - 127 
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WEAPONS  PROGRAM 


The  major  portion  of  the  weapons  related  MMT  projects  are  conducted 
by  two  AMCCOM  arsenals;  Watervliet  Arsenal  (WVA)  and  Rock  Island  Arsenal 
(RIA).  The  main  emphasis  of  their  programs  is  the  modernization  and 
upgrading  of  operations  through  the  REARM  program.  The  purpose  is  to 
reduce  costs  and  improve  product  quality  by  taking  advantage  of  the 
advances  in  metalworking  technology. 

Many  of  the  projects  planned  for  FY  84-88  at  Watervliet  Arsenal  are 
related,  in  whole  or  in  part,  to  the  handling  and  fixturing  of  cannon 
tubes  and  their  components.  Since  many  items  produced  at  Watervliet  are 
large,  complex  and/or  require  close  tolerances,  the  setup  and  movement 
time  are  important  cost  drivers, 

A  major  cost  driver  at  WVA  is  metal  removal.  Since  the  alloys  used 
in  weapons  are  expensive  and  difficult  to  work,  producing  components 
close  to  final  shape  will  reduce  the  cost  and  time  required  for  finish¬ 
ing.  Methods  being  explored  include  hot  isostatic  pressing  (HIP)  and 
rotary  forging.  Projects  are  also  proposed  to  improve  the  metal  removal 
process.  High  speed  metal  removal  is  addressed  in  several  projects.  One 
such  project  addresses  energy  adaptive  grinding  which  makes  full  use  of 
the  cutting  capacity  of  the  abrasive  wheel.  Some  of  the  other  areas  in 
the  Watervliet  submission  include  computer  integrated  manufacturing, 
computer-aided  manufacturing,  non-traditional  surface  hardening  methods, 
chromium  plating,  tantalum  coating,  and  electropolishing  to  reduce 
fatigue  failures  in  gun  tubes. 

Cost  reductions  and  productivity  increases  in  manufacturing  continue 
to  be  the  prime  objectives  of  MMT  at  Rock  Island  Arsenal.  Because  RIA  is 
a  job-shop  organization,  administration  and  planning  overhead  is  a  sig¬ 
nificant  cost  driver.  By  developing  an  integrated  computer-aided  manu- 
f  acturing/managment  information  system  the  Arsenal  will  be  able  to 
efficiently  control  all  operations  from  receipt  of  an  order  to  delivery 
of  the  product.  Some  of  the  management  areas  addressed  include  process 
modeling,  performance  measurement,  computer-aided  work  measurement  sys¬ 
tem,  and  online  production  information  system.  Cost  benefits  are  also 
expected  from  improved  material  handling  and  in-process  control  projects 
which  are  tied  into  the  overall  CAM/MIS  effort  at  RIA.  Efforts  in  this 
area  include  robot  loading  of  machines  and  automated  process  control. 

Since  RIAf s  task  is  primarily  metalworking,  there  are  several  proj¬ 
ects  included  in  this  area.  While  all  efforts  will  in  themselves  reduce 
costs,  coupling  with  the  Arsenal* s  overall  CAM/MIS  will  further  increase 
the  benefits.  Some  of  the  areas  covered  include  automated  control  of 
foundry  melt  composition,  automated  forging  centers,  and  a  study  to 
establish  a  flexible  machining  system. 
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(THOUSANDS  ) 
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PROBLEM  -  CURRENT  ASSEMBLY  METHODS  Du  NOT  TAKE  FULL  ADVANTAGE  OF  THE  MANY 

ADVANCED  ADHESIVE  SYSTEMS  AVAILABLE.  MANY  OPERATIONS  COULD  BE  CONVERTED  WITH 
SIGNIFICANT  SAVINGS  IN  BOTH  TIME  AND  MONEY  AND  WITH  INCREASED  RELIABILITY* 
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SOLUTION  -  DtVELUP  THL  MANUFACTURING  DATA  bASE  FROM  ITS  PRESENT  BATCH 
ORIENTATED  ENVIRONMENT  TL  AN  ON-LINE  SYSTEM. 


PROBLEM  -  THE  EXCHANGE  OF  INFORMATION  WITHIN  THE  ROCK  ISLAND  ARSENAL 
MANUFACTURING  ORGANIZATION  IS  BY  HARDCOPY  REPORTS.  THE  GENERATION  OF 
MANUFACTURING  MANAGEMENT  REPORTS  IS  LABOR  INTENSIVE  AND  ERROR  PRONE. 
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SOLUTION  -  THIS  PROJECT  WILL  IDENTIFY  THE  MFG  PROCEDURES  AND  CONTROLS  AND  THE 
PLASTIC  MATERIALS  WhlCH  MUST  BE  MODIFIED  TU  UPGRADE  THE  MANUFACTURED  ITEM  TO 
MILITARY  QUALITY.  A  PILOT  PRODUCTION  LINE  WILL  BE  ESTABLISHED. 


PKObUcH  -  WITH  THE  ADVENT  ElF  ThE  New  ARMY  BATTLE  PLAN,  FIELD  CAPABILITY  FOR 
MANOFACTUR IMG  REPLACEMENT  PARTS  AND  REPAIRS  WILL  BE  NEEDED.  THE  ECONOMICS 
FUTURE  DEVELOPMENTS.  SIGNIFICANT  PROCESStS  AND  COMPONENTS  REQUIRING  NEW 
TECHNIQUES  NEED  IDENTIFICATION. 
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ELECTRGDE  cuNSUMP T  i  l.N 


PRuBLEM  -  CURE  RATE  OF  FURAN  BOND  SARDS  DEPENDS  ON  THE  ACIC  C  ATALYST/RE S I N 
RATIO  AND  THE  SUE  AND  TEMP  OF  THE  MOLD.  SINCE  PDN  RATES  ARE  HIGH,  SOME 
RATIOS  CANNUT  BE  USED  wHiLE  USEABLE  RATICS  ARE  A  COMPROMISE  BETWEEN  VALUES 
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CASTINGS  WITH  ATTENDANT  L3W  ACCEPTANCE  RATES. 

SOLUTION  -  IMPROVE  ACCEPTANCE  BY  MAKING  THE  PROBLEM  COMPONENTS  FROM  POWDERED 
METAL •  COMPARE  PROPERTIES  OF  PM  PARTS  WITH  CAST  PARTS.  DETERMINE  IF 
ACCITILNAL  PROCESSING  SUCH  AS  HIP  IS  NEEDED  AND  PERFORM  AN  ECONOMIC 
COMPARISON. 


PROBLEM  -  MANUAL  WE L D IMG  IS  LARGELY  DEPENDENT  ON  INDIVIDUAL  TECHNIQUE. 

QUALITY  AND  APPEARANCE  Ot  THE  MELD  VARY.  MELDING  15  HAZARDOUS.  PROTECTIVE 
MEASURES  ARE  REUUIRED  TO  MINIMIZE  RISK  OF  TOXIC  FUMES  AND  OF  THE  OCCURRENCE 
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SOLUTION  -  USING  THE  SHELL  MOLDING  PROCESS,  THE  MOLTEN  METAL  IS  POURED  INTO 
ThlN  SHELLS  OF  BONDED  SAND •  THESE  SHELLS  ARE  RIGID  SO  THAT  THE  FINAL  CASTING 
15  CLOSER  IN  DIMENSIONS  10  THE  DRAWING.  MACHINING  AND  WEIGHT  ARE  REDUCED. 


AUTOMATED  CONTROL  LF  CUTTING  FLUID  CONCENTRATION  LEVEL 
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PRObLEM  -  CASTINGS  FOR  WEAPONS  COMPONENTS  OFTEN  CONTAIN  EXCESSIVE  SHRINKAGE 
CAVITIES  AND  VOIDS,  RESULTING  IN  REJECTION  OR  COSTLY  WELD  REPAIR. 

SLLUT ION  -  INTERNAL  VuIDS  LAN  BE  MADE  SMALLER  OR  ELIMINATED  BY  HOT  ISOSTATIC 
PRESSING  (HIP),  THEREBY  IMPROVING  TOUGHNESS  AND  DUCTILITY. 
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SOLUTION  -  ANALYZE  Tht  CURRENT  MANUAL  METHGO  OF  ASSEMBLYING  THE  HYDRAULIC# 
PNtOMATIC,  ANU  ML  CHAN  1  CAL  PARTS  OF  RECOIL  MECHANISMS.  IDENTIFY  AREAS  WHERE 
AUTOMATED  METHODS  C#N  BE  APPLIED.  DEVELOP  AND  INSTALL  THOSE  METHODS  WHICH 
PROVE  COST  EFFEuTIVt. 
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PRubLEM  -  AS  GUN  TUtSES  ARE  HEAT  TREATED  THE  ACTUAL  WORKPIECE  TEMPERATURE  IS 
NUT  KNOWN  UNTIL  THE  PIECE  EXITS  THE  FURNACE.  EXCESSIVE  FLRG ING  TEMPERATURES 
CAN  DEGRADE  MECHANICAL  PROPERTIES. 

SOLUTION  -  AUTOMATICALLY  CONTROL  FURNACE  TEMPERATURES  bY  MONITORING  THE  ACTUAL 
mGKKPIECE  TEMPERA TUkE*  AND  FEEDING  This  DATA  TO  MICROPROCESSORS. 


NDT  TESTING  UF  RLTARY  FORGED  MANDRELS  G3 
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SULUTION  -  DEMONSTATE  THE  APPLICATION  OF  COATINGS  AND/OR  LINERS  ON  SHALL  AND 
LARGE  CAL  BARRELS.  A  CERAMIC  (PERHAPS  TITANIUM  D1BQRIDE)  KCULD  BE  bEST  IN 
SMALL  BARRELS  *HERE*S  A  REFRACTORY  METAL  (PERHAPS  COLUMBIUM  )  MOULD  BE  BEST 
SUITED  FOR  LARGE  BARRELS. 
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SOLUTION  -  THIXQ  FL’RG  IMG  PRESENTS  A  UNICJE  SCGUTICJN  TG  THE  MACHINING  PROBLEM 
THE  FORGING  PROCEDURE  ELIMINATES  MOST  OF  THE  TIME  AND  MONEY  LOSSES 
EXPERIENCED  WITH  MACHINING,  AND  THE  THIXO  PROCEDURE  ELIMINATES  MOST  OF  THE 
CONVENTIONAL  FORGING. 
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PROBLEM  -  THE  ARMY  HAS  BEEN  SLOW  TO  TAKE  ADVANTAGE  OF  THE  POWDER  METALLURGY 
PROCESS  DUE  TO  THE  LOW  CORRELATION  BETWEEN  WROUGHT  AND  PM  STEELS  AND  THE 
RESULTING  CONFUSION  CAUSED  IN  PROCUREMENT  WHEN  A  PM  PART  IS  SPECIFIED  AS  AN 
ALTERNATE  TO  A  WROUGHT  PART. 
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US  ARMY  AVIATION  SYSTEMS  COMMAND 


(AVSCOM) 


The  US  Army  Aviation  Systems  Command  (AVSCOM)  serves  as  the  AMC  lead 
command  for  current  and  future  Army  aviation  research,  development,  and 
procurement.  AVSCOM  is  headquartered  in  St.  Louis,  Missouri  with  subord¬ 
inate  activities  located  throughout  the  country.  The  Research  and 
Technology  Laboratories  consist  of  the  Aeromechanics  Laboratory  at  NASA 
Ames  Research  Center  at  Moffet  Field,  California;  the  Propulsion  Labora¬ 
tory  at  NASA  Lewis  Research  Center  at  Cleveland,  Ohio;  the  Structures 
Laboratory  at  the  NASA  Langley  Research  Center  at  Langley  AFB,  Virginia; 
and  the  Applied  Technology  Laboratory  at  Fort  Eustis,  Virginia.  These 
labs  perform  the  majority  of  aeronautical  research  and  development  work. 

The  overall  emphasis  of  the  Army’s  aviation  MMT  program  is  to  perfect 
technologies  which  have  a  good  probability  of  implementation  and  high 
potential  benefits.  For  the  most  part,  efforts  are  directed  towards 
projects  which  offer  both  cost  reductions  and  product  improvements.  The 
results  of  these  projects  will  be  made  available  to  other  Government 
agencies  and  to  Industry. 

The  most  important  criteria  of  aircraft  materials  are  strength  and 
low  weight.  A  large  part  of  the  aviation  MMT  program  is  dedicated  to 
establishing  processes  to  replace  metals  with  materials  which  have  better 
strength  to  weight  ratios.  Composite  materials  suitable  for  aviation 
have  been  developed  and  are  being  used;  however,  techniques  for  the  pro¬ 
duction  and  application  of  composites  need  further  development  to  achieve 
increased  use. 

The  use  of  composite  materials  in  Army  aircraft  is  anticipated  to 
increase  as  a  result  of  current  work  in  R&D  and  MT  leading  to  an 
all-composite  helicopter  fuselage.  Raw  material  costs  are  expected  to 
decrease  with  the  increased  use  of  composites  in  DOD  and  Industry.  Also, 
as  confidence  in  the  use  of  composites  increases,  reservations  held  by 
the  design  and  (quality  control  groups)  will  diminish,  and  composites 
will  be  incorporated  in  the  earliest  stages  of  weapon  development. 

Composite  projects  are  planned  for  virtually  every  part  of  the 
helicopter.  Many  projects  are  planned  for  airframe  applications.  One 
project  will  establish  automated  methods  to  eliminate  many  hand  layup  and 
cutting  operations  required  for  the  fabrication  of  the  cabin  section. 
Another  will  apply  ultrasound  techniques  to  the  pultrusion  of  epoxy  resin 
composites  to  improve  the  physical  properties  of  the  material  and  to 
speed  up  the  processing.  A  project  in  the  rotor  area  will  establish  a 
new  method  for  assembling  tail  rotor  blades  which  eliminate  three  sepa¬ 
rate  cure/bond  cycles.  This  will  be  accomplished  by  using  an  alternate 
blade  core  material  which  is  compatible  with  a  single  cure  cycle.  In  the 
drive  area,  one  project  will  result  in  methods  for  manufacturing  a  fila¬ 
ment  wound  composite  gearbox  housing. 
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There  are  many  areas  in  aircraft  in  which  metals  can  not  be  replaced. 
Projects  have  been  submitted  to  improve  production  of  these  items.  Since 
many  aircraft  metals  used  in  the  propulsion  system  are  tough  and  expen¬ 
sive,  machining  to  final  shape  is  difficult  and  produces  costly  scrap. 
Improving  powder  metal  technology  will  provide  components  much  closer  to 
final  shape,  greatly  reducing  the  time  and  effort  to  produce  the  final 
product.  Several  projects  are  included  to  implement  recent  advances  in 
gear  manufacturing  and  should  provide  an  improved  item  at  a  lower  cost. 
An  effort  is  planned  to  replace  metal  turbine  blades  with  ceramic  blades. 
This  will  provide  better  operating  characteristics  at  lower  cost. 
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CUHPJrtENT  —  FUSELAGE  STRUCTURES  . (CCNTINUEO) 
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SEALANTS.  IT  CURfcS  LNLY  WHEN  EXPOSED  TO  THE  ATMOSPHERE,  THUS  PROVIDING  LONG 
STORAGE  LIFE  AND  MINIMAL  WASTE. 
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BY  METAL  REMOVAL  PROCESSES  INVOLVING  HIGH  LABOR  AND  MATERIAL  COSTS 
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SOLUTION  -  DEHQNSTR AT c  THE  INTEGRATION  OF  FILAMENT  WINDING  TECHNIQUES  WITH 
OTHER  MANUFACTURING  TECHNIQUES  REQUIRED  TO  PRODUCE  A  STRUCTURALLY  EFFICIENT 
ThlCK  LAMINATE  CUMPONENT. 
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(CECOM) 


CATEGORY  PAGE 
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146 


US  ARMY  COMMUNICATIONS  AND  ELECTRONICS  COMMAND 

(CECOM) 


The  US  Army  Communications  and  Electronics  Command  (CECOM) ,  headquar¬ 
tered  at  Fort  Monmouth,  NJ,  is  responsible  for  research,  development  and 
acquisition  of  communications,  tactical  data,  and  command  and  control 
systems  for  the  Army.  In  addition  to  logistics,  materiel  management, 
engineering,  maintenance  engineering,  and  product  assurance  activities, 
the  command  organization  includes  three  technical  centers,  seven  project 
managers,  and  one  program  manager.  The  three  technical  centers  include 
the  Center  for  Tactical  Computer  Systems  (CENTACS),  the  Center  for  Commu¬ 
nications  Systems  (CENCOMS) ,  and  the  Center  for  Systems  Engineering  and 
Integration  (CENSEI).  The  seven  Project  Managers  include  those  for  the 
Position  Location  Reporting  System/Tactical  Information  Distribution 
System  (PLRS/TIDS);  the  Field  Artillery  Tactical  Data  Systems  (FATDS); 
the  Operations  Tactical  Data  Systems  (OPTADS);  the  Satellite  Communica¬ 
tions  (SATCOMA);  the  Single  Channel  Ground  &  Airborne  Radio  System 
(SINCGARS) ;  the  Multi-Service  Communications  Systems  (MSCS)  and  the  Army 
Tactical  Communications  Systems  (ATACS).  The  Program  Manager  identified 
above  is  for  Test,  Measurement,  and  Diagnostic  Equipment  (TMDE). 

CECOM's  planned  projects  cover  a  variety  of  electronics  problems  with 
special  emphasis  on  computer  applications  and  circuit  technology.  Proj¬ 
ects  support  efficient  manufacturing  of  custom  components  for  use  in 
future  tactical  radios. 

Three  projects  proposed  for  FY  85-88  funding  will  develop  advanced 
methods  for  production  of  detector  materials  and  components  needed  for 
night  vision  devices.  Currently,  infrared  detectors  are  produced  on  a 
small  scale  under  laboratory  conditions.  Unit  costs  are  high  and 
repeatability  is  low.  One  near  term  project  deals  with  scaling  up  the 
distillation  of  tellurium,  a  raw  material  for  mercury-cadmium-telluride 
(HgCdTe)  detectors.  A  critical  measurement  for  determining  the  quality 
of  HgCdTe  wafers  involves  a  time  consuming  manual  procedure.  For  FY  88, 
a  project  that  will  apply  automated  scanning  techniques  for  high  resolu¬ 
tion  inspection  of  the  wafer  is  planned.  Another  FY  88  project  will  use 
chemical  vapor  deposition  techniques  to  apply  HgCdTe  onto  gallium  arse¬ 
nide  wafers. 

Additional  program  funding  largely  anticipates  micro-electronics  as 
the  driving  force  in  componentry  and  built-in  -test  capability  for 
command,  control,  arid  communications  systems.  Computer-dominated 
methodologies  are  inherent  in  such  areas  as  design,  manufacture,  and 
manufacturing  documentation  for  communications  systems  and  are  expected 
to  be  of  particular  value  for  the  short  lead  time,  low  volume  production 
anticipated  for  future  equipment  and  systems. 
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SOLUTION  -  ESTABLISH  A  CENTRALIZED  FACILITY  AND  STANDARD  PROCEDURES  FOR 
DEVELOPING  TPS.  PURCHASE  EXISTING  SOFTWARE  TOOLS  AND  PREPARE  COMPUTER 
PROGRAMS  TO  ADDRESS  REQUIREMENTS  NOT  SATISFIED  BY  AVAILABLE  SOFTWARE.  AN 
INTEGRATED  FACILITY  WILL  BE  ESTABLISHED. 


PROBLEM  -  REDUCED  SDUD-STATE  LASER  PERFCRNANCE  IS  THOUGHT  TU  BE  DUE  TO 
IMPURITIES  IN  HOST  MATERIAL. 


a 

o 

o 


3 

2 

3 


O 

LT\ 

4* 


o 

o 

LA 


o 

o 


A 

(7* 


o 

o 


O 

J* 


3  3 


a 

H* 

O 


CL 

o 


3 

3 

a. 

x 


□ 

< 

— i 
< 
►—* 
3 


a C  ~ 

a  3  + 

CO 

3  O 

<402 

ui-« 
«  2 

X  O  — * 

□  iu< 

2  M  ac 
O  — 

3  3 

1 1 1  i— •  « 

►“*  go 

3  3 

iLiua 
aC  3 

3  «4  LU 
3  3 

CO  iO 

<  iu  < 
>—  a.  »— 
«* 

3  »-  a 
<o 

3  -J 
H-  3  < 

□  HU 


a 

o 

QC  3 

H 

2 

2  O 

3 

Q  3  ^ 

H- 

3  O 

QC  >* 

2K> 

GO 

a.  t3 

O 

O 

<r  3 

<13 

UJ 

a  uj 

•4 

—  X 

J— 

<  «4 

UJ 

»- 

3  3 

3  » 

X  H*  ►“ 

to  GO  3 

GO  3  2 

ao 

<C 

DOO 

O  uj 

3  3  — • 

3  3  <C 

3  <t 

UJILD 

O  *«4  2 

•O  CO  X 

0X2 

3  * 

3 

o 

—  GO 

z  a.  a 

3 

—  o 

3  *0  3 

3 

<  3 

3  GO 

— *  a 

3X3 

>  O  — 

h-  3  3 

»— h 

3  ac 

UJ  O 

h-  3 

X  3  CL 

3  — ■  gO 

X  3  U 

2 

X  < 

2  3  2 

GO  GO  3 

h-  CL 

Q 

•**  rs 

3  H- 

~  C »  *4 

3  3  CO 

3  (3 

O  3 

li.  >.  H- 

O 

Z  <  gO 

m» 

*-  <c 

ZQC  h 

>-2  0 

3  UJ 

2 

H  UJ  UJ 

—  2  *0 

O  -* 

3  3 

— * 

3  <  3 

*  a  2 

G* 

X  x  *o 

tOlH 

3  UJ  Q 

M  Q.  < 

X 

2  < 

h- 

a 

3  < 

uuz 

cc  it}  Z 

i-  y- 

<t 

3*3 

2  >-  o 

<t 

— 1  UJ  <3 

m*  13  LU 

□ 

<  •  < 

3 

3  3 

3  O  •“* 

3 

<  X 

h-  b-  2 

U-  h-  M— 

3  >*  3 

<*•* 

o  >  h- 

X  2  t- 

o 

1-  3 

GO  3 

3  go  a 

3  3 

Ml  —  3 

CL  3  *~X 

< 

li.  < 

<  x  a. 

GO  a  2 

<30 

O 

QC  GO  X 

«  3  X 

> 

3 

a  •  h- 

3  »o  X 

O  2 

I>  *4  « 

2 

3  2 

3  o  a 

< 

>“  LU 

a.  -•  a 

3  <t 

3  0  1- 

3  H- 

CJ  JJJ  t— 

a 

P-H 

UJ  QC  X 

□  30 

h  UJ  U 

•—  IO 

►- 

X  CL  3 

3  QC  3 

—» 

aC 

Q  I- 

x  a» 

3  X 

a:  h  m 

GO 

O  X  co 

3  <£ 

a 

3 


3 

a 


i-. 

x  3  ^ 
uz  • 
3333 

QC  UJ  CL 
<Uh3 
►- 
U 


3  <  3 

UJ  H  J 

H  *0  «* 


to 

Q  Q  Z 


3  « 


< 

3 


.  GO 

a.  a. 
x  a.  *-* 

a  3  x 
3  3 

GO 

GO  2  UJ 


LJ  *•*  2 
u.  x  a 
a  o 

X  H*  < 
3  3-- 
>-  <  O 
GO 

>-  LU  UJ 


<3 

> 


2 
3  UJ 
2  2  .. 
<  <4 


*0X2 

UJ  O  < 
I—  *“• 

X  s- 
3  U. 

— •  »—  -h 

H*  GO  3 


•3 

a. 

X 

3 

3 


•4- 

*-4 

o 


»— 

2 

GO 

M 

GO 

x  a  a.  < 

aC 

GO 

QC 

*** 

GO 

•~»  Q 

Q 

a 

3  CO 

<C  3 

□ 

< 

< 

2 

> 

a 

3  QC 

3 

a 

2  'O 

3 

o 

> 

Q  *-• 

CJ 

GO 

X 

r— 

X 

X 

3 

X 

X 

QC 

CL 

f-  UL 

QC  3 

3 

□  3 

3 

2 

■— * 

5* 

o 

> 

3 

X 

2 

3 

aC 

3 

O 

4  • 

X 

GO 

**  2 

2 

*—  GO 

3 

GO 

3 

2 

x  a 

• 

□ 

*—  GO  <t 

J— 

>* 

• 

o 

< 

ac 

3 

GO  Q 

3 

>-  >- 

-4 

♦-  < 

<t 

o 

QC 

a 

PH 

3  ac 

Q 

J— 

3 

—  3 

3 

3 

>- 

<c 

CL 

h- 

GO  3 

o 

*0  <  3  X 

3 

—  3 

2 

< 

□ 

ac 

<*  3 

3 

3 

X 

< 

3 

t— 

>" 

GO 

3  h- 

3 

3 

CL 

gO 

h- 

3 

3 

3 

3 

3 

2  «0 

> 

□ 

• 

GO 

O  < 

3 

o  t  co  a 

□  3 

3 

3  GO 

a 

GO 

• 

*— • 

□ 

o  □  o 

►- 

•H 

3 

h- 

M 

2 

3  X 

a 

<  H- 

3  3 

• 

3 

< 

*— « 

< 

O  GO 

>- 

2 

2 

—  2 

2 

H* 

< 

gO 

a 

3 

2  a 

Ziflh 

GO 

X  > 

2 

>—* 

3 

GO 

o 

3 

2  3 

□ 

*H 

1—  — • 

3 

3 

3 

□ 

3 

2 

*- 

<c 

a  cz 

CL  3 

3 

a  h- 

a 

2 

2  . 

X 

*-4  *— < 

3 

3 

I— 

<  O 

GO 

3 

3 

X 

h- 

f- 

□ 

3  3 

2 

oc  a 

3  > 

3  3 

•— » 

3 

3 

t-4 

X  3 

> 

«— 

uT  N  4 

3 

3 

2 

GO 

o 

M 

CL  < 

2 

H-  go 

3  — i 

1- 

h- 

O 

QC 

h- 

o 

3 

□ 

X 

3 

**  3 

3 

t— 

a  o 

3 

3 

h- 

•< 

3 

G3  rn 

3  *0 

ac 

3  3 

< 

M- 

►— 

'O 

3 

3  3 

3 

3 

1- 

QC  3 

3 

GO 

□ 

• 

QC 

a 

O 

< 

3C  3 

♦— 

3  < 

4  2 

3 

-G  QC 

3 

3 

2 

3 

►— 

X  3 

3 

GO 

3 

3 

<  -o 

GO 

3 

3 

a 

O 

►—  CO 

2 

3 

2  3 

1— 

3  3 

3 

3* 

3 

•* 

H* 

< 

3  3 

X 

2 

h-  3 

O 

O 

3 

2 

H- 

a 

aC 

GU 

«t 

3  X 

3  3 

4 

** 

4 

4 

GO 

X 

GO 

PH 

3 

a  3  < 

2 

1 

GO  O 

a 

o 

GO 

— ♦ 

Q. 

3 

□  3 

3 

X 

X 

3  3 

> 

2 

»— 

3 

h- 

a 

*  1 

> 

4  2 

3 

2 

3 

l-H 

3 

> 

a. 

GO  3 

O 

ac  ~ 

O  3 

3  1- 

3 

a 

O 

3 

i- 

3  3 

3 

< 

»— 

3  3 

H- 

a 

3  2 

1— 

3 

X 

3 

Ql 

2 

a  x 

2 

3  CL  4 

QC  ■ 

’  < 

3 

■a 

3 

3  3 

t— 

2 

3 

< 

X 

2 

< 

3 

1 

>- 

a. 

< 

3  as 

3  2 

— •  Q 

»— 

GO  3 

a 

3 

2 

•—4 

<t 

>  Q 

□ 

3 

X  GO 

3 

3 

J 

3 

3 

x 

< 

2 

GO 

h-  2 

*-( 

3 

p-4 

3 

• 

3  2 

O 

3 

3 

3 

3 

X  i 

aC 

QC 

h- 

* 

<  GO 

3 

O  gO 

<1 

GO 

3  3 

3 

X 

a 

— 

3 

2 

3  3 

GO 

3 

a 

3 

O 

t- 

<  H- 

ac 

>• 

a* 

< 

GO 

3 

□ 

3  2 

3 

□ 

2  3 

—• 

M- 

3 

<* 

3 

•— » 

3 

3  3 

2 

3  -4 

3 

»— 

o 

3  0 

X 

gO  □  CZ  >- 

3 

3 

3 

GO 

3 

3  X 

3 

X 

3 

3  < 

<4 

GO 

■4  3 

H- 

o 

o 

3 

o 

QC  GO 

<  -t 

3  > 

X 

X  3 

a 

3 

3 

< 

3 

3  3 

3 

—  X 

Jj 

3 

o 

aC 

GO 

2 

*- 

«-* 

C  3 

H» 

3  gO 

«r 

□ 

QC 

O 

3  3 

a 

3  <t 

3 

3 

t— 

>  GO 

>* 

2 

3 

< 

3 

o 

M* 

GO 

3 

3C  O 

2 

3 

3  3 

3  3* 

2 

•— 

3 

t— 4 

3 

3 

<r  x 

3 

P-H 

2 

3 

3 

P>4 

3  gO 

QC 

a. 

3 

o 

H* 

< 

o  a 

3 

QC  aC 

ac  x 

1-  O 

GO 

2 

> 

3 

3 

2 

»— 

3 

a  • 

►- 

3  3 

< 

X 

a 

o 

X 

□ 

• 

QC'  ac 

X 

3  H* 

3 

3 

3  2 

O 

3 

3 

QC 

r* 

3 

3 

< 

GO 

o 

Q 

r> 

hH 

x 

3 

□ 

3 

3 

3 

4  CL 

Q_ 

h-  X 

X  >■ 

GO 

O  f* 

3 

t— 

3 

O 

a_ 

3 

3  03 

X 

X 

3 

•  2 

Q 

3 

>  • 

o 

2 

3 

X 

QC 

3  O 

X 

N4 

3  3 

a.  3 

3 

ac 

3 

□ 

X 

3 

o 

X  3 

t— 

□ 

3 

3  < 

X 

3 

3  GO 

3 

-■X 

Q 

3 

CL 

i— * 

2 

• 

3 

□  X 

GO  3 

•  3 

3 

1— 

H- 

3 

< 

1-  QC 

H* 

3 

t-  X 

• 

3 

1 

2 

3 

:> 

< 

1  3 

3 

GO 

□  > 

1 

X  H- 

2 

3 

> 

1 

3 

o 

H« 

GO 

1 

3 

X — 

3 

» 

1 

>- 

2 

•3 

3 

1  o 

X  ^ 

3  3 

1—4 

< 

t 

GO 

1— 

2 

<t 

I 

3 

o 

3 

2  ■- 

2 

X 

3 

1- 

cL 

3 

2  2 

2  H-  go 

2 

2  < 

2 

2 

<  3 

•— 

a  co 

2 

2 

H- 

3 

□ 

QC 

O 

1 

X 

3 

►— 

a  ** 

| 

X  — 

<t  GO 

a 

—»  3 

GO 

1 

x  a 

a 

3 

O 

1 

X 

3 

— • 

□ 

3 

a 

3 

GO 

3 

3 

►— 

2 

3  ♦— 

.  3 

X  3  »- 

3 

ac 

h- 

H4 

• 

2 

3 

O  3 

□ 

■* 

3 

a 

►— 

* 

3 

3 

<t 

GO 

h-  H- 

3 

3  wo 

3  3 

h- 

3  2 

GO 

3 

3 

3 

gO 

I— 

3  O 

< 

3 

3 

4  2 

-4  ' 

J— 

X 

t— 

3 

3 

X 

3 

<X> 

3 

< 

< 

3  OQ 

3 

as  <t 

X  x 

X) 

3  <t 

3 

3 

co 

— • 

3 

3 

H-  2 

X 

3 

fO 

2  CJ 

•U 

Z> 

rj 

«*  a 

3 

a 

♦— 

3 

a» 

X 

X 

3  3 

H- 

a  3 

(-  3 

3 

<  X 

h~ 

h- 

L3 

X 

3 

3 

X 

3 

»— 

L3 

—  Q 

3 

3 

£3  H- 

•3 

1 

— ♦ 

QC 

3 

■  «*-4 

QC 

a 

1-4 

ac 

3 

3 

3 

GO 

1 

I- 

a. 

O 

f- 

a. 

GO 

J— 

a. 

GO 

H* 

3 

GO 

PH 

♦— 

rsl 

o 

o 

gj 

A 

O 

GO 

O' 

3 

H 

oj 

OJ 

2 

A 

A 

-> 

O' 

3 

a. 


3 

3 


151 


13135)  TITLE  -  SURFACE-MOUNTED  COMPONENT  BOARD  CLEANING  PROCESS 


a. 

x 

in 

3 


o 

> 

z 

3 

MM 

3 

1- 

a 

< 

3  Z 

H  LU  Z 

3  3 

3 

>  3 

z>< 

>  — 

20 

~  a 

UJ  mm 

<  H- 

<o  x 

>  </)  Q 

3  < 

3 

a 

3  0  3 

X 

3 

X 

□  aJH 

>-  3 

3  mm 

X  03 

GO  X  < 

00  H- 

33  JC 

a  o 

o  x 

3 

o  a. 

>-  3  a 

Q  < 

3  GO 

MM 

3  H- 

3 

3  DC 

X 

Z  O  3 

X  z 

*-«  3 

uj  a 

UJ  Z  -X 

3  3 

DE  >* 

x  a: 

3  < 

<  X 

3 

H-  <C 

CJ  LU 

►-  ►— 

x  :» 

a  a 

U  X  03 

»— 

3  Z 

CO 

a:  3 

<  Q 

h-  tu 

3 

U _ 13 

z 

GO  3 

Z  »- 

a.  3 

>*  < 

>- 

<  — 

:*  — 

-J 

go  a 

3 

□  ox 

H-  ac 

z 

X  3 

-1  z 

Z  3 

z  < 

3  X 

M  UJ 

3  O 

a 

3  *-* 

go  x  h* 

GO  _J 

m-»  DC 

U.  3 

U  UJ  < 

3  a 

►—  3 

h  Q  a£ 

DC  GO 

3  Z 

X  Q 

<  3  I— 

a. 

3  Z 

LU  UJ 

qc  a  go 

3 

CL  < 

Q  ►— 

GO  03 

CD 

3  X 

GO  3 

3  Z 

Z  3 

2 

ac  t-  * 

Z  GO 

a  mm 

UJ  LU  ui 

a. 

<  o 

MM 

GO  0 c 

3  > 

3  3 

«k 

Ql 

Z  3  O 

X 

go  is*  a. 

O  GO 

a. 

O  X  Z 

a 

—  a 

Z  3 

a  x 

UUJ< 

u. 

Z  ac  3 

<  QC 

*— 

X 

3  0  3 

3  • 

3  — * 

h  go 

X 

z  a.  3* 

9  H-  Q 

<  1C 

<  o 

3 

a  <c  lu 

Z  X  3 

X  2  Z 

H- 

a.  >  q 

~  •+  CL 

a  lu 

h-  <  LU 

GO 

X 

QC  3  o 

X  <3 

z 

>■ 

3(-  UJ 

3  3 

UJ  < 

GO  UJ  O 

GO 

3  <  a) 

0  0  3 

X  a. 

go  >  a. 

X 

3  Z  > 

a C 

UJ  3  x 

z 

3  »-  3 

CD  — •  3 

aC  lu 

3  a  a 

a 

DC  3 

GO  O  Q 

a  »- 

a  go  o  • 

•— 

<  GO  mm 

3 

UL  Z 

OC  GO  z 

h- 

3  3  3 

QC  3  3 

mm 

a.  *•*  z  a 

3 

CO  3 

3  3  03 

GO 

a  uj*h 

UJ 

a  h- 

GO  Z 

O  h-  • 

O  UJ  H- 

a 

♦-  mm  z 

<  *-•  3 

a  z  uj 

z  •  *  o 

GO 

«  z  *-• 

3  3 

Z  uj  h 

m  uj  h  3 

z 

3X0 

3  MX 

►-  J  <* 

^  J  UJ  J 

3  3  3 

3  UC  Jg 

uj  a  3 

<  o  co  a 

'N. 

QC  3 

a.  < 

x  a.  o 

UJ  3  X 

DC 

~  Q 

>•  J  IU 

X  3 

3  3  0  0. 

3 

3  3 

H  Qflfi 

o  a  o 

3  GO  UJ 

O 

QC  X 

a  ac  «r 

Z  3  < 

~  a_  a 

3 

Q  3  QC 

F-  <  X 

—  z 

3  a  a.  K 

a 

3  go  a 

a  x  h* 

»—  x  —•  uj  <  z  <o  i—  <  u_  ac  u. 


go  a 

23qjm 

Z  3 

CL  *  O 

4 

ft 

ft 

ft 

ft 

«  DC  3 

t—  K- 

ac 

MM 

3 

O  GO 

« 

1 

» 

x  3  aC 

<  O 

3 

CL  • 

X 

<  3 

ft 

1 

ft 

u  < 

Z  GO  3 

GO 

a.  o 

»— 

►—  • 

» 

1 

« 

GO 

1  3  3  3 

< 

z 

1  3  O 

« 

1 

ft 

|  UJ  3 

—  >  3 

3 

i  — 

H- 

3  3 

« 

1 

ft 

3  3 

2HnO 

a: 

3 

Z  QC  QC 

« 

>* 

1 

« 

X  O  < 

a  <  h-  a 

1 

X  3 

3 

□  H< 

« 

1 

ft 

3  — «  U_ 

— •  ►-  -«  CL 

3  0  0. 

-*ioa 

« 

DC 

1 

« 

3  »o  ac 

H-  —  o  H- 

JJ 

3  -J 

GO 

h-  Z  3 

« 

1 

ft 

O  3  3 

3  O  O  Z 

3 

co  a 

z 

3  a  oc 

« 

a 

1 

3  ac  go 

3  <  <  — 

H- 

a  *o 

mm 

3  0  0. 

ft 

1 

* 

ac 

a 

•-4 

ac 

3 

« 

o 

1 

ft 

o. 

GO 

h- 

a. 

GO 

» 

1 

ft 

3 

1 

« 

mm 

« 

1 

« 

p- 

ft 

H* 

1 

ft 

m 

<» 

1 

« 

«-4 

ft 

< 

1 

« 

ro 

ft 

1 

ft 

« 

3 

1 

ft 

« 

1 

<X 

» 

* 

1 

mm 

ft 

» 

1 

X 

ft 

1 

— * 

ft 

ft 

ft 

« 

ft 

* 

X 

o 

a  ^ 

z 

3  3 

< 

GO 

•>  GO 

■> 

3  3 

GO 

>  3 

f- 

— •  □ 

□ 

tO  CL 

CO 

Z  CL 

a  3 

3 

ac  >» 

h-  * 

< 

Z  ^ 

•  x 

o 

O 

a 

3  Z  O 

aC  X 

O  3  z 

□  ►“ 

mi  r  < 

CQ  3 

<  CL 

<  X 

MM  3 

3 

aC  3  go 

X 

UJ  d  < 

o  3 

t—  3  X 

z  z 

3  CL 

MM 

a.  a 

GO  • 

X  3  DC 

3  CD 

0  3  0 

GO 

3 

3  3  0. 

a 

3  H- 

a  <  • 

t-4 

3  < 

•  QC  >  9 

»— 

QC  X 

GO  H-  Z 

1 

3  a 

3  Z  *■  m- 

h-  H- 

3  a  z  x 

aC 

3  3 

auo« 

a 

<  < 

MM  MM  X 

3 

3  Z 

ZOCHO 

3  3 

X  3  ac  < 

Q 

Z 

3  h-  3  X 

a 

<  Q 

3  3  GO 

X 

X  Z 

H-  a.  Z  Q 

X 

< 

X  MM  3 

3 

*o 

9  0  3 

3 

M  o 

Z  3  3  3 

»— 

3 

mm  mm  a 

h-  a 

OC  *1-  DC 

>- 

z 

3  >-  <  •— 

O 

LU  3 

1-  O  X  Z 

a 

X  ac 

3  0  0  0 

3 

a.  < 

43H3 

a 

mm 

3  0  3 

z 

3  GO 

3  Z  <  >- 

X 

9  3* 

Z  X  3 

3 

3  Z  O 

4  3  3  3 

3 

MM  3 

X  3  *0  < 

*— 

GO  X  O 

1-  3  3 

Z  3  3 

3  ^ 

*o 

3  <4  3 

3  0.  *  at 

z 

*-•  X  z 

co  3  GO  3 

a 

>- 

MM  a  ac  x 

M 

<  •  3 

x  cl  a  3 

»- 

3  GO  DC 

3  9  >*  Z 

< 

MG  LU  < 

3  3 

go  3  ZgO  u-  •  >  o 

3  -•  DU)t-  O  Z  Z 

O  z  ZaJZ  111  z  □  <  0  4  0  4  4 


3 

3 

X  3  3 

GO 

— «  3 

ft 

z 

X 

o  a  x 

3 

flC  •• 

0 

< 

X 

3X0. 

3  0  9 

0 

3 

a 

a. 

1 

H*  3  Z 

0 

3 

3 

t  3 

3  M  mm 

0 

3 

3  9 

Z  <  *-•  ac 

0 

>■ 

3 

1 

X  X  3 

a 

3X3 

0 

GO 

3  3 

MM 

3  0  0 

0 

X 

MM 

3 

3  3  0 

h- 

Z  1-  3 

0 

X 

3 

CO  o  z 

3 

<30 

0 

o 

H* 

a  >  < 

3 

X  x  GO 

0 

• 

MM 

aC 

a 

0 

9 

1 

H* 

a. 

GO 

0 

0 

3 

•— » 

0 

H- 

Gj* 

0 

h- 

z 

o 

0 

3 

o 

0 

< 

z 

CO 

0 

o 

MM 

0 

3 

3 

0 

X 

0 

3 

4 

J 

4 

4 

4 

4 

152 


♦INTEGRATED  ELECTRONICS 


13111)  TITLE  -  AUTOMATIC  ADJUSTMENT  OF  IMPEDANCE  75  250 


• 

GO 

>* 

3  3 

z 

Q  >“  3 

oc 

UJ  F— 

< 

Z  DC  < 

UJ 

GO  LU 

LU 

<  »-  F- 

X 

< 

X  • 

•GO  H 

F-  >* 

< 

_J  to 

o 

3 

LU  D  J 

a  o 

o 

-J 

Q  < 

a  uj 

X  O  44 

z 

O  UJ 

LU  Z 

X  -1 

3  Z  X 

3  LU 

• 

F- 

44  I> 

*0  3  o 

O  3 

— J  -4 

Z  3 

UJ  F— 

44 

F —  UJ 

UJ  Z  -4 

Z  O 

3  >- 

<  a  • 

->  4— 

ac 

<  3 

Q  uO 

<  a 

>  .  •  -J 

LU  3 

—  ZD 

O 

X 

— •  a 

X 

>*  UJ 

3  at  ui 

go  3 

a  cc 

>  GO  41. 

CL 

LU  3  F“ 

UJ  X  N 

Z  3 

LU 

f-  a 

a  -i  oc 

—1  -J 

O  h  LU 

-J 

LU  — 

3 

3  h- 

cc  < 

a:  c 

3  Z  -J 

a  o  j 

F—  3 

3 

<  4-4 

CL  GU 

F~  F- 

<  <  a. 

X  -I  ~ 

z 

GO 

u 

•  X 

GO  UJ 

JUZ 

<C  *"•  I- 

44  LU 

< 

>*  < 

a  x 

M  Q 

*0  3  3 

3 

LU 

CD  CL 

3  CL 

oc 

<  u.  3 

CD 

3  < 

X 

< 

44  44  a 

3 

•  UJ 

cj  a. 

a  3 

X  X  H- 

>•  z  ^ 

3  3  CO 

CD  3 

a 

UJ 

3C  3 

X  z 

0.0-4 

UJ  F- 

<  LU 

H* 

X  o 

>* 

a 

3  4-4 

Q  3 

3  H- 

QC  Z 

UJUU 

UJ 

(JV)2 

44  Q  3 

Z 

Q 

a  < 

o  «  z 

l>J  Ul 

3  a 

>  UJ 

<  O 

3  UJ  UJ 

3  r  < 

44  OC 

GO 

>-  X  < 

GO 

z 

CL  3 

*o 

<  F“  Q. 

F->  F- 

F— 

>  F-  3 

4  0  3 

O  4-1 

UJ  3 

3 

CL  GO 

3  *0 

4— 

<  4- 

ac  Z  3 

z  x 

D  UJ  < 

3 

CL  Z 

CD 

3 

3  F“  3 

3  <  O 

— «  3 

LQ  > 

3 

<  3  < 

a  3  • 

3 

x  3  a. 

4—  4- 

X  F“ 

3 

-4 

U-  OC 

F*tom 

QC 

4-  CL 

3  0  2 

3  <C 

3  3  OC 

z 

CL  H- 

oc 

4— 

3  ac  < 

44  3  X 

H-  X 

«  J  □ 

X 

a  3 

>■  <  3 

3 

OC  F- 

3  H-  3 

< 

a-h 

3 

u.  <  o 

O  44  GO 

<*0  3 

3  <  3 

x  a 

X  GO 

3 

>  z 

0  3  3 

GO 

3  3 

X  3  F- 

z 

3  4* 

F— 

O  3  < 

3  3  3 

aC 

GO  qC  Z 

<  *-4 

LU  < 

LU  GO  *0 

3  X 

O  >*  3 

3 

ac  4-. 

ac  3 

3 

N  2  UJ 

O 

O  3  >• 

Z  OC  z 

3  *0  *0 

3  3  4- 

Z  H 

>  a  oc 

z 

3  JC  F- 

X  3  3 

4— 

M  3 

<  <  X 

<  Z 

3  -4 

LU  4-4 

3  CO 

*o 

4—  —  4k 

Z  3  F~ 

O  uj 

<  h  •“ 

o 

ZK  J 

3  GO 

3 

GO  F—  GO 

L3  4- 

UJ  X 

Z  3  go 

< 

<  — 

H*  X  *0 

X 

3  LO  F— 

4—3  3 

a.  f-  * 

4*  3  X 

X 

3  3  3 

F-  < 

F- 

X  Z 

f-  3  a 

x  *o  3 

CL  h- 

3 

CC  X  < 

O  4  J 

2 

h  DC  UJ 

<  z 

— •  3  LU 

ioco 

< 

<  F- 

Z  JO 

>- 

Z  3  X 

<£3  3 

3  X 

oc  a  *4* 

CL 

O  < 

m4 

GO 

>-  F-  3 

3  3  X 

oc  a  */> 

3  <1  *- 

3  3  * 

X 

>- 

*0  Z  3 
Q  <  CL 

OC  3  3 

3  oC  44 

>■ 

GO  3  > 

<  a 

3  44 

3X3 

UL  3 

H«  F—  gU 

3 

a  3 

1-  3  X 

3 

>  ac  ac 

mm 

3  cO 

3  —  Z 

Z 

X  Z  3 

UH< 

Z 

3  <  a 

GO  *0 

GO  -4  <X 

Z  3 

"ill" 

F-  a 

<UQC 

3 

Z  X  X 

<33 

O  F—  h- 

3  3 

3 

UJ-1  qC 

3  3  3 

3 

3  3  44 

<  44  3 

3  <  *0 

3  OC 

a 

IH-G 

3  aC  3 

a 

3 

0X3 

X  X  3 

H  M  ti, 

3 

3  3 

Z  H» 

3 

3  3  3 

3  4 

h-  a 

f-  3  a 

oC 

Z  3 

<*0  3 

aC 

3  GO  X 

3  3 

LU  F-  LU 

<■ 

3 

a  h*  o 

X  3 

3 

OC  3  < 

44  F-  4 

x  3  a 
< 

x  •  — 

3  go  X 

aC 

44  3  Z 

►—  aC  — 

3  < 

3  2 

3 

3  X  X 

F— 

X  44  < 

►-  3  > 

F—  3 

F—  3  "-I 

3 

<  CL  F- 

0  4-2 

44 

F-  O 

44  3  < 

*0  □  F—  • 

3  2  -O 

-J  QuJ  J 
3  JI< 

Q  UJ  2  ^ 

3  ~  O  ClC 

a:  oj 


o  o  o  x 

a  33 

•— «  u  > 

a  I  -*  x 

lu  x  a 
oc  a  a. 

UJ  3Q£  UJ 

*0  id 

J* 

-I  2  -»  3 

— •  a. 

uj  O 

O  wT  ill  Z 

a  ri-M 
X  3  <  *o 

_l  OC  LO 


*0  3  2 

<  - 

X 

ac  <  z 

3  2  X 

44 

GO 

>  F- 

z  3  GO 

ft 

ft 

ft 

ft 

ft 

3 

aa  3  < 

3 

Z  > 

ffll-Z 

OC  GF- 

3 

3 

44  Z 

a  ac 

ft 

1 

ft 

3 

0  3  0 

CL  GO  GO 

<  ►“ 

3 

<33 

CL  44  44 

a 

ac  go  < 

X  X  3 

ft 

1 

ft 

O 

a£Uh 

a  uj  at 

u  Z 

3 

3  3  3 

*o  '* 

z 

a. 

Z  F- 

3 

ft 

1 

ft 

z 

3  <  3 

3  3 

1  3  3 

1-4: 

X  ac 

1  GO 

a 

3  3 

I  3  4- 

ft 

1 

ft 

3 

44 

3 

1  m  2 

Z  X 

X 

I  Z  3 

—  ac 

X 

i 

3  3 

3  GO 

ft 

1 

ft 

< 

GO 

1  + 

44  < 

Z  <  f- 

a  f- 

Z  X  3 

X  3 

Z  3 

ft 

>- 

1 

ft 

aC 

3 

X  Z  Q 

3  O  go 

1 

X  oc  Z 

3  GO  44 

I 

X 

3  3 

3  3  X 

ft 

1 

ft 

3 

1 

X  Q  h- 

3X3 

44  3  3 

*JJ  44  -4 

—  2  ac 

3 

3 

44  *0  F- 

ft 

OC 

1 

ft 

z 

OJ  4- 

3  3  0. 

f-  a.  -> 

3 

3  > 

F-  <  ac 

3 

3 

3 

F-  <  Z 

ft 

1 

ft 

3 

3 

3  3  3 

3  IU  X 

3X0 

3 

CO  Z  3 

3  ac  < 

3 

CD 

ac  l n 

3  X  >- 

ft 

a 

1 

ft 

3 

3 

a  <  3 

□  F—  -4 

3  44  < 

F- 

0  3  0 

3  F~  3 

F- 

a 

<  44* 

3  3  *0 

ft 

1 

ft 

H* 

3  3  0 

ac 

3 

ac 

3 

— 

X 

3 

ft 

o 

1 

ft 

t 

44 

3 

3 

GO 

F- 

3 

GO 

I- 

3 

GO 

ft 

1 

ft 

1 

F— 

3 

ft 

3 

1 

ft 

— 

ft 

1 

ft 

— » 

CO 

O 

ft 

F— 

1 

ft 

F— 

o 

sO 

•0 

ft 

ft 

Z 

r* 

44 

■  «-4 

ft 

< 

1 

ft 

3 

fH 

lO 

lO 

ft 

1 

ft 

2 

o 

ft 

3 

1 

.£ 

ft 

a 

— * 

ft 

1 

3  ft 

3 

ft 

1 

GO 

ft 

X 

ft 

t 

< 

ft 

3 

- 

ft 

1 

3 

ft 

J 

ft 

ft 

ft 

ft 

ft 

ft  I  # 

ft  F-  I  ft 

*  I  * 

*  <  I  ft 

ft  I  ’-'I  ft 

J  I  JO 

ft  I  44  ft 

ft  I  F—  ft 

ft  I  a.  ft 

ft  »  □  ft 

ft  ft  «  ft  ft 


153 


SOLUTION  -  OPTIMIZE  TECHNIQUES  FOR  MATERIAL  DEPOSITION,  FIBER  ALIGNMENT, 
PACKAGE  EVALUATION  ■*  SEALING  TO  QUALIFY  TO  JAN-TXV  REQUIREMENTS  OF 
MIL-5-19500. 


o 

z 

o 

z 

3 

3 


T> 

a 


CO 


o 

a) 


a 

x» 


sT 

33 


O 

o 


o 

o 


o 

;n 


O 

r» 

rsj- 


ac 

a 

ac 

3 


(/) 

• 

3 

cO  h- 

H- 

X 

>• 

3 

a 

•  £ 

h- 

□ 

CL  3 

3 

’JJ  <\l 

£ 

mrn 

UJ  w* 

WO 

aC 

3  3 

ac 

3 

3  a  co 

UJ  >- 

3  ♦ 

~  3 

3 

ac 

a  < 

0C  ♦— 

►— 

3  ac 

CL 

z  a  wo 

ac  •  — 

<  z 

3  3 

£ 

3  D  3 

►-0  3 

X  X 

ac  <r 

<  h- 

3  <  ac 

Z  3  3 

H-  nc 

uj  X 

O  Z 

3  •— » 

a  3  a: 

jc  a 

a.  h- 

3 

z 

3  3 

3  -*• 

CJ  U_ 

£ 

3  a 

M 

*-•  >•  O 

V  3 

oc  — 

3  wo 

Z  3 

wo  ac  3 

3  > 

t 

o  z 

f—  wo 

<  Z 

cO 

3  ac 

•-•3  3 

3 

UJ 

3 

Z 

>-  » 

h-  wo  at 

UJ 

WO  3 

z 

a 

0O  O 

<  <  Q. 

1  Q 

< 

3  wo 

3  Z 

£  3  £ 

3  UJ 

3 

3  £ 

3  ac  — 

□  ac  ^ 

3  ►— 

x  a 

3 

3 

wO 

3  <  I 

1-  3 

1 

Q  wo 

3 

3  3 

3 

<  3 

3  Z  3 

z  o 

<t 

3  wo 

<-*  aa 

3 

Q 

£  ♦- 

<  ~  1- 

3  I* 

CO  Z 

vo  a 

Ml 

a 

3  *X 

3  «— 1 

< 

a 

ac 

»— 

mm 

WO  3  X 

3  3  WO 

a. 

I-  •> 

IO  « 

u.  a. 

M 

3 

OJ  CJ 

wO  |-  3 

wO  _J 

3  *- 

a 

ac 

3  — •  • 

3  3 

/V 

>-  < 

3  < 

>• 

3 

Z 

Q  z  ac 

wo  O 

nc  M 

aC  — 

cO  (D 

»•* 

«-•  x  a 

•  3  mm 

iu  x 

3 

h-  ac 

3 

a 

CL 

3  3a 

wo  oc  3 

>.  3 

UJ 

Z  < 

3  Q 

a 

3  a. 

3  3 

at 

Ui  1— 

rj  > 

3  3 

<x 

C2 

Z  H- 

3  Q  Z 

UJ  o 

-J  C 

3 

3  wo 

Z 

— •  IO 

•  3  —• 

O  X 

ac 

03  3 

h- 

«c 

a.  z  m 

>3  0. 

z  • 

a  uj 

< 

Z 

a 

3  3 

Uu 

— *  Q  wO 

z  H- 

£  3 

■« 

wo 

3  «  > 

o  ac  z 

/)  HI  H 

C  UJ 

a 

3 

ac 

Z  H*  K- 

a.  a 

K-  «/) 

1-  <3 

£ 

ac  wo 

CL 

u 

<  3  — . 

3 

y  ^ 

ui  iO  UJ 

cO  < 

3  Z 

£ 

H- 

3  £ 

wo  3  ac 

X  oc 

<  <  3 

o  — • 

H- 

3 

<— « 

3 

WO  3  ^ 

3  <  3 

a: 

<  X  UJ 

Z  3 

Z 

3  mm 

< 

ac  3  a 

X  3  >• 

aJ 

O  Q 

<f 

3 

Z 

ac 

3  ac  3 

►—  Z  < 

►— 

O  UJ 

3 

»-  >“ 

a 

< 

►—  Q_ 

<  3 

3 

U  W1  H 

<  3 

CL 

3  ►- 

M 

> 

3  Z 

ac  z 

X 

uj  z  a 

UJ  D 

£ 

<  — 

*  ac  3 

O  7 

< 

-1  3 

OC  < 

«— 4 

ac  ac 

u. 

3 

ac  — * 

3  3  3 

p-t  UJ 

z 

H-  3 

3 

a 

<  3 

3  —• 

3  »—  3 

ac  uj 

Z 

x  a. 

>  3  Z. 

3  t— 

3  <t  oC 

a 

a 

3  £ 

3 

>- 

X  < 

Q  3  < 

Ui 

3 

CO  3 

>— « 

3 

H* 

UJ  h- 

~  <  > 

-J 

-i  ac  a 

Z  3 

cO 

CJ 

>— * 

3  • 

Z  3  — » 

»*J  <■  ui 

3  « 

>* 

JC  Z 

mm 

3 

fD  •  Ji 

3  h*  wO 

a 

ac  > 

WO  X 

cO 

3  « 

Z 

mm 

<33 

wO  WO  WO 

CO 

H-  < 

UL 

X 

CO 

3  >  3 

ac  z  < 

z  a: 

3  z 

z 

<  »- 

3 

»«4 

mm  mm 

<  •— i  a. 

WO 

□  OJ  UI 

u  a 

3 

■JS  Z 

3 

3 

<  WO  3 

«* 

J  1-  ^ 

«■* 

— « 

3  • 

*- 

3 

>  Z  JC 

£  wl  3 

< 

UJ 

Z  H> 

H- 

3  — «  X 

a 

<  3  < 

3  3  ac 

o 

_l  X  3 

□  < 

'3 

X  3  H- 

3 

3 

o.  • 

-+  wo  3 

<  <  z 

—•  »— 

3 

»-  •-«  36 

X 

ac 

>“  X  WO  3 

— J  wo  H* 

u. 

3  < 

►*-  3 

ac 

3  a 

1-  • 

CL 

3  3  3  Z 

3  3  < 

CJ 

Z  3 

<  ac 

ac 

u_  ~  ac 

co 

»-  3 

<  3  ac  • 

i/) 

C  OC 

£ 

a 

a  o  o 

O 

3 

Z3  3H- 

3  a  3  >> 

3 

J 

X  uj  O 

a  o 

3 

Z  3 

wO 

3  OC  mm  c0 

ac  3  ♦— 

O 

a 

3  CD 

►-  Z 

3  3  3 

ac 

«t 

WO  <  >-  3 

3  3  £  •-* 

Ui 

ac 

UJ  D  < 

3  < 

ac 

£  OC  3 

cO  C 

3 

3  H- 

wo  3  £ 

2 

H* 

x  a  3 

< 

3 

a  <  o 

3 

ac 

ac  >*  » 

Doc  H  ac 

< 

2 

UJ 

3 

wo  a 

h- 

co 

3 

a.  o  3  3 

a  a 

-J 

3 

o 

1  H- 

< 

3  CD 

»  Z 

3 

Z 

a  »  > 

t  3  £  3 

_j 

u 

1  UJ  z 

< 

-3E 

I  O 

3 

X 

*■# 

t  3  ♦-* 

3  — 1 

OJ 

Q  «— 

Z  aC 

— •  o 

Z  — 

3 

a  wo  wo 

Z  £  — •  Z 

o 

1 

x  *+  a 

a 

1 

£  Z  Z 

a  3 

h- 

1 

£  Z  Z  Z 

3  3  3  3 

i/I 

UJ  X  z 

—  3 

UJ  UJ  M 

m 

— 4 

3X33 

— •  3 

UJ 

j  •-* 

1-  3 

3 

3  wo  ac 

t—  3 

J6 

3 

3  3  e-  •— 

►-  WO  £  3 

x 

_J 

aa  Z  aC 

3  3 

3 

03  ac  3 

3  3 

cO 

3 

00  3  Z  X 

3  >-  Z 

►— 

a  — *  o 

3  CL 

►— 

O  3 

3  a 

>— 

3  »—  — *  JJ 

3  wO  <  < 

1 

ac 

3 

ac 

□ 

1 

k-4 

ac 

a 

1 

►— 

a. 

•O 

W-» 

a. 

cO 

1 

H- 

CL 

wO 

— • 

»— 

<X> 

OJ 

h- 

oo 

2 

■3 

Z 

oO 

HI 

rH 

rJ 

3 

o 

2 

j 

m 

-n 

Z 
'  J 

a. 

a. 

X 

£ 

a 

J 

3 

3 

155 


1 


157 


(DESCOM) 


CATEGORY 


PAGE 


Aircraft  Equipment  -  161 

Airframe - 161 

Drive  System - 161 

General - ■ - 4 - 162 

General  Manufacturing  -  163 

IM1P - 164 

Pollution  Abatement  -  164 

Suspension  System  -  165 

Track - 165 


158 


US  ARMY  DEPOT  SYSTEM  COMMAND 


(DESCOM) 


The  US  Army  Depot  System  Command  (DESCOM) ,  with  headquarters  at 
Letterkenny  Army  Depot,  Chambersburg,  Pennsylvania,  commands  and  controls 
the  twelve  depots  and  seven  depot  activities  in  the  United  States  and 
West  Germany  which  comprise  the  US  Army  Depot  System.  Activated  in 
September  1976,  this  command  employs  over  37,500  civilians  and  nearly 
1,400  military  personnel  and  manages  as  annual  budget  in  excess  of  $1.5 
billion. 

DESCOM  is  a  major  interface  with  the  soldier  in  the  field.  The 
depots  store  and  ship  a  broad  range  of  general  supplies  and  munitions 
managed  by  the  Army  Defense  Logistics  Agency,  and  other  agencies,  to  US 
and  allied  units  worldwide.  Half  of  DESCOM' s  personnel  and  three- 
quarters  of  its  budget  are  dedicated  to  depot-level  maintenance  on  most 
of  the  equipment  in  the  Army's  inventory.  DESCOM  is  striving  to  improve 
the  productivity  of  its  work  force  through  innovative  management  tech¬ 
niques  and  through  the  acquisition  of  modern  capital  equipment,  such  as 
industrial  robots. 

DESCOM's  planned  projects  span  repair  and  overhaul  operations  for 
trdcked/wheeled  vehicles,  communications  systems,  and  aircraft. 

The  vehicle  and  aircraft  related  projects  include  robotics  applica¬ 
tions  which  will  reduce  personnel  exposure  to  hazardous  cleaning  and 
refinishing  operations,  and  will  improve  repair  procedures  which  are 
time  consuming  or  labor  intensive.  Significant  efforts  are  directed  to 
the  overhaul  of  track  pads  and  road  wheels.  These  Include  automated 
systems  for  the  injection  molding  and  curing  processes  for  replacement 
pads  and  wheels.  Engine  overhaul  operations  will  be  improved  by  projects 
that  will  automate  disassembly,  inspection,  machining,  and  reassembly. 

In  the  communications/electronics  area,  DESCOM  will  conduct  a  project 
to  refinish  electronics  shelters. 
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PROBLEM  -  SHIPPING  CONTAINERS  FOR  ENGINES,  TRANSMISSIONS,  ETC.  ARE  CURRENTLY 
OVERHAULED  USING  LAtOR  INTENSIVE,  LOW  PRODUCTIVITY  METHODS. 
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PROBLEM  -  THE  LACK  OF  STATE-OF-THE-ART  MANUFACTURING  AND  PROCESSING 

TtCHNQLUGY  HAS  RESULTED  IN  HIGHER  OVERHAUL  REBUILD  COSTS  AND  IN  LIMITATIONS 
TO  BOTH  PRESENT  AND  FUTURE  MISSION  NEEDS. 

SOLUTION  -  CONDUCT  A  TuP-DCWN  ANALYSIS  TO  DEFINE  AND  THEN  IMPLEMENT  THE  LATEST 
TECHNOLOGY  TO  SUPPORT  PRESENT  AND  FUTURE  WORKLOADS/ MISSIONS. 


COMPONENT  —  PRUPELLANTS/EXPLOSTVES 
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PRuBlEM  -  REBUILD  UF  TRACK  BLuCKS  IS  CURRENTLY  BEING  ACCOMPLISHED  USING  1940S 
TtCHNULGGY  TD  duND  RAM  RUBBER  TQ  THE  STEEL  BASE  CUMPQNtNT  AND  THEN  CURING 
The  TRACK  bLOCK  bETuEEN  STEAM  PLATENS  FUR  2  HOURS. 
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RESEARCH  AND  DEVELOPMENT  COMMAND 

(ERADCOM) 


CATEGORY 


PAGE 


Detectors - - 171 

Electron  Tubes  — — - - - —  172 

IMIP - - - - - ■ - - - 172 

Integrated  Electronics - - — - - - 173 

Power  Sources  - - - * — *■ —  174 

Solid  State  — - - - — - - - - - 175 

Test  Equipment - - - - - 176 
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US  ARMY  ELECTRONICS  RESEARCH  AND  DEVELOPMENT  COMMAND 

(ERADCOM) 


The  Army  Electronics  Research  and  Development  Command  in  Adelphi, 
Maryland  develops  a  broad  range  of  electronics  and  electro-optical  equip¬ 
ment.  ERADCOM  maintains  programs  in  such  areas  as  high  performance 
optical  systems  which  enable  soldiers  to  see  deep  into  the  battlefield 
day  or  night,  in  any  kind  of  weather,  and  through  any  type  of  obscurant. 
Some  ERADCOM  products  can  neutralize  the  enemy’s  electronic  warfare 
efforts,  while  others  make  our  weapons  less  vulnerable  to  enemy  sensors. 
The  command  also  specializes  in  electronic  fuzes,  radars  and  radar  detec¬ 
tion  systems,  electronic  surveillance  devices,  meteorological  equipment, 
thermal  imaging  devices  and  lasers. 

Seven  laboratories  are  integrated  into  ERADCOM’ s  structure.  These 
laboratories  are  product  oriented  and  as  a  result  can  identify  major 
problem  areas  where  applied  MMT  efforts  can  provide  important  benefits. 
Although  ERADCOM  and  its  laboratories  identify  and  manage  projects,  the 
bulk  of  the  actual  work  is  contracted  out  to  industry. 

In  the  category  of  integrated  electronics ,  ERADCOM  will  pursue  the 
establishment  of  various  technologies  for  Very  High  Speed  Integrated 
Circuits  (VHSIC).  These  projects  include  a  tape  automated  bonding 
process  that  is  compatible  with  VHSIC  chips;  a  process  to  improve  the 
productivity  for  ceramic  packages;  improved  processes  for  grid  array  and 
perimeter  chip  carriers;  and,  in-process  screening  and  quality  control 
methods. 

Another  major  area  of  interest  is  the  Common  Module  detector  compo¬ 
nents  which  are  used  in  night  vision  systems  for  the  TOW  and  DRAGON 
missiles,  night  observation  devices  and  thermal  sights  and  viewers  for 
tanks,  helicopters  and  fighting  vehicles.  A  project  is  underway  to 
eliminate  the  hand  fabrication  of  up  to  1000  gold  wire  bond  connections 
in  each  detector  and  to  demonstrate  the  use  of  non-glass  materials  in  the 
manufacture  of  the  dewar  structure.  Another  project  is  establishing 
techniques  for  growing  a  thin  epitaxial  film  of  mercury-cadmium-telluride 
(HgCdTe)  onto  CdZnTe  wafers.  A  planned  project  will  improve  production 
methods  in  order  to  maintain  critical  dimensions  in  the  miniature  linear 
drive  motor  that  powers  the  cyrogenic  cooler.  Other  planned  projects 
will  address  the  high  rate  production  of  thermoelectrically-cooled 
(Peltier  effect)  detectors  which  operate  at  3-5  micron  wavelengths. 
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.SULUTIuN  -  ANALYZE  A  CONTRACTORS  FACILITY,  EVALUATING  BGTri  MANUFACTURING 
TECHNIQUES  AND  MANAGEMENT  SYSTEMS.  INCLUDE  MATERIALS  HANDLING,  LAYOUT, 
INVENTORY  CONTROL,  LAM,  PRODUCTION  EQUIPMENT,  AND  MIS.  IDENTIFY  NEW  METHODS 
*  EQUIPMENT.  DEVELOP  A  CAPITAL  ACT.  PROG. 
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PRCuLEM  -  MANUFACTURE  FACILITIES  ARE  EXTREMELY  LIMITED  FOR  THE  PRODUCTION 
UF  VHSIC  COMPATIBLE  MULTICHIP  CERAMIC  PACKAGES. 

SOLUTION  -  TOOL  UP  A  PILOT  PRODUCTION  LINE  FUR  A  SELECTED  NUMBER  OF  TYPES  OF 
PACKAGES.  ADVANCED  LUFIRED  AND  THICK  FILM  TECHNOLOGY  WILL  BE  IMPLEMENTED. 


PROBLEM  -  GAS  MIXTURE,  ZNO  PURITY  ♦  SPUTTERING  PARAMETERS  ARE  MANUALLY 

MuNITORED  USING  A  M*.SS  ANALYZER.  CORRECTIONS  IN  FLOI,  ♦  DEPGSITIuN  PROCESSES 
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FABRICATION.  SOURCE  FABRICATION  AND  COMPUTER  AIDED  TESTING 
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US  ARMY  MATERIALS  AND  MECHANICS  RESEARCH  CENTER 

(AMMRC) 


The  Army  Materials  and  Mechanics  Research  Center  (AMMRC)  is  desig¬ 
nated  the  AMC  lead  laboratory  for  Materials  Testing  Technology.  In  this 
role,  AMMRC  is  responsible  for  management  and  direction  of  the  AMC 
materials  testing  technology  activities  and  formulation  of  the  Materials 
Testing  Technology  (MTT)  Program.  This  program  formulation  is  accom¬ 
plished  by  identifying  and  defining  materials  testing  problem  areas  in 
response  to  system  requirements  of  the  AMC  major  subordinate  commands 
project  managers.  The  lead  laboratory  mission  also  encompasses  the 
advising  sand  assisting  of  the  major  subordinate  commands  and  project 
managers  in  the  utilization  of  MTT  in  order  to  assure  a  smooth  transition 
from  the  developmental  to  the  production  phases  of  the  life  cycle. 
Specific  areas  of  effort  are  as  follows: 

a.  Automated  Testing 


One  of  the  primary  needs  in  NDT  and  in  inspection  in  general  is  to 
remove  the  decision-making  from  the  inspector  where  possible.  Efforts 
will  be  intensively  directed  toward  providing  engineering  prototype 
systems  utilizing  automated  decision-making.  These  include  automated 
radiographic  and  ultrasonic  techniques,  optical/laser  techniques,  and 
computerized  chemical  analysis.  The  ultimate  goal  in  all  automated  test¬ 
ing  systems  is  the  essential  feedback  to  the  total  system  for  automated 
process  control. 

b.  Predictive  Failure 


The  need  for  diagnostic  measurement  techniques  for.  anticipation  of 
catastrophic  failure  and  for  the  measurement  of  remaining  life,  both  in 
operating  equipment  and  in  units  being  overhauled  and  rebuilt,  presents  a 
tremendous  opportunity  for  cost  savings  and  reliability  improvement.  A 
principal  thrust  has  come  from  the  loss  of  diagnostics  and  in-situ  meas¬ 
urements  adjunct  to  non-destructive  testing  represents  the  real  time  use 
of  NDT  techniques  with  analysis  and  decision  elements  built  in. 

c.  Materials 


As  the  newer  materials  are  utilized  in  major  weapon  systems,  improved 
inspection  techniques  must  be  made  available  to  assure  adequate  and 
reliable  performance.  Of  particular  interest  in  the  next  five  years  are 
composites,  elastomers,  plastics,  and  ceramics,  with  continuing  interest 
in  metals  and  energetics  (explosives,  pyrotechnics,  and  propellants). 
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d.  Techniques 

Specifically  covered  in  the  objectives  of  the  MTT  Program  is  the 
investigation  of  specific  physical  principles  which  can  potentially  offer 
significant  improvement  in  sensitivity,  cost,  portability,  or  speed,  and 
combination  of  these.  The  development  and  application  of  techniques, 
such  as  ultrasonics,  infrared,  holography,  spectroscopy,  chromatography, 
etc,  can  significantly  improve  AMC  materiel  and  offer  substantial 
improvement  in  process  control. 

The  MTT  Program  includes  the  testing  of  electronic  materials  and 
devices  under  one  of  four  broad  test  method  categories:  nondestructive, 
chemical,  mechanical,  or  electronics.  The  recently  established 
"electronics"  category  emphasizes  the  importance  of  quality  assurance 
inspection  procedures  for  devices  which  are  often  used  in  mission 
critical  applications. 
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MMT  FIVE  YEAR  PLAN 
RCS  DRCHT  126 
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US  ARMY  MISSILE  COMMAND 
(MI COM) 


The  US  Army  Missile  Command  is  located  at  Redstone  Arsenal,  AL,  and  is 
responsible  for  research,  development,  and  acquisition  of  missile  systems 
for  the  Army.  Facilities  include  flight  test  ranges,  laboratories,  and  a 
simulation  center. 

Major  systems  managed  by  special  project  offices  include  STINGER 
(Shoulder-Fired  Air  Defense  Guided  Missile),  MLRS  (Multiple  Launched  Rocket 
System),  HELLFIRE  (Helicopter-Carried  Air-To-Ground  Missile),  PERSHING 
(Extended  Range  Ground-To-Ground  Missile)  and  the  2.75  Inch  Air-To-Ground 
Rocket.  MI COM  is  also  the  Army's  center  for  laser  research  and  manages 
efforts  to  apply  lasers  in  missile  guidance  and  as  weapons. 

MICOM  supports  technological  thrusts  in  the  following  electronics 
areas:  (1)  Manufacturing  techniques  for  multiple  chips  employing  multiple 

technologies  that  are  projected  to  be  in  the  mainstream  of  the  semiconduc¬ 
tor  marketplace  for  many  years  to  come.  (2)  Electronic  computer-aided 
manufacturing  and  hybrid  computer-aided  design  and  manufacturing  in  order 
to  automate  microelectronic  production  lines  and  therefore  improve  produc¬ 
tivity,  increase  fabrication  speed  and  decrease  unit  cost. 

The  missile  guidance  system  is  a  major  area  of  effort  for  MICOM 's  MMT 
Program.  Several  projects  are  being  applied  to  integrated  circuits  and 
seekers.  They  cover  laser  soldering  of  surface  mounted  devices,  semiaddi¬ 
tive  fine-line  electroless  copper  plating,  an  automatic  hermetic  sealing 
system  for  hybrid  circuit  assemblies,  methods  for  producing  millimeter  wave 
receivers,  growth  of  detector  grade  cadmium  sulfide  crystals  and  volume 
methods  for  128  x  128  staring  focal  plane  arrays.  Several  other  guidance 
system  projects  are  being  planned.  These  deal  with  the  fabrication  of 
optical  systems  and  radomes. 

Propulsion  system  components  such  as  motor  cases,  nozzles,  and  propel¬ 
lants  are  the  subjects  of  several  manufacturing  technologies  efforts.  Work 
is  underway  on  production  processes  for  fabricating  composite  motor  cases 
with  integral  pole  pieces  and  attachments.  Other  projects  cover  a 
winding/cocuring  process  for  large  motor  case  insulators  and  the  replace 
ment  of  asbestos  in  insulator  formulations. 

Proposals  in  the  area  of  test  equipment  include  work  on  electrical 
components  where  efforts  cover  screening  of  chips  and  validation  for  semi¬ 
conductor  devices. 
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PROBLEM  -  THE  WINDING  UF  A  FIBER  ON  A  PAY-OUT  BOBBIN  IS  A  COSTLY,  PRECISION 
TASK.  THIS  IS  CURRENTLY  NUT  AVAILABLE  AS  A  HIGH-SPEED  PRODUCTION  PROCESS  FOR 
THE  DELICATE  FIBER  OPTIC  CABLE. 
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INCREASED  BUULE  SIZE  THAT  MAINTAINS  CRYSTALLINITY.  A  NEW  SEMI-CLOSED  TUBE 
VAPOR  PHASE  TRANSPORT  METHOD  WHICH  CAN  GROW  CRYSTALS  W /  LOW  FLAW  DENSITY  IS 
ONE  POSSIBILITY. 
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iiiLUT ION  -  MULTIPLE  LAYERS  OF  TIN  TELLUR  IDE  AND  GOLD  HILL  BE  DEPOSITED  IN  THE 
MISSILE  DOMES  AS  HELL  AS  FINE  LINE  CONDUCTIVE  GRID  PATTERNS. 


LASER  SYSTLM  E-GUN  IMPROVEMENT  300 
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SGLUT1 ON  -  PROCURE,  DEVELOP  +  IMPLEMENT  ATTACHMENT  OF  SMD  TO  PWB  IN  AMBIENT 
ENVIRONMENT  BY  MEANS  OF  MULTIPLE  LASER  BEAM  /  X-Y  WORK  POSITIONER  SYSTEM 
UNDER  COMPUTER  NUMERICAL  CONTROL. 
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BATCH  PROCESS  WITHOUT  USING  PHOSGENE.  THIS  LABCRATGRY  PROCESS  WILL  BE  SCALED 


CuMPuNENT  —  ELECTRONIC  COMPONENTS 
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US  ARMY  TANK-AUTOMOTIVE  COMMAND 
(TACOM) 


The  US  Army  Tank  and  Automotive  Command  is  located  in  Warren,  MI, 
and  has  the  mission  of  developing,  acquiring,  and  fielding  tracked  and 
wheeled  military  combat,  tactical,  and  general  purpose  vehicles.  The 
mission  is  worldwide  in  scope  and  includes  among  its  customers  all  of  the 
US  military  services,  and  friendly  foreign  nations.  The  production  base 
for  mission  items  is  made  up  of  both  private  and  government— owned  con¬ 
tractor-operated  facilities.  MMT  efforts  are  accomplished  partially  in- 
house  and  partially  out-of-house. 

The  main  requirements  for  the  production  of  armored  structures  are  to 
increase  their  tolerance  to  ballistic  threats  while  reducing  overall 
weight.  Effective  firepower  is  essential;  but,  the  survivability  of 
modern  combat  vehicles  also  depends  upon  protection  and  agility.  Two 
predominant  types  of  armor  are  used  in  the  latest  combat  vehicles.  In 
tanks,  hulls  and  turrets  are  complex,  laminated  structures  consisting  of 
steel  plates  and  fiberglass  panels.  In  other  combat  vehicles,  these 
items  are  more  conventional  weldments  which  consist  of  thick  aluminum 
plates.  Armor  fabrication  requires  a  great  deal  of  manual  labor  for 
plate  cutting,  joint  preparation,  multi-pass  welding,  weld  repair  and 
stress  relief.  In  response  to  these  problems,  TACOM  will  use  MT  projects 
to  establish:  automated  records  handling  systems  for  welding  procedures 
and  process  planning  documents;  weld  monitoring  systems  to  detect  defect 
producing  conditions ;  a  plasma— arc  plate  cutting  facility  with  numerical 
controls;  high  deposition  welding  techniques  for  steel  and  aluminum;  and, 
advanced  NDT  inspection  systems.  To  take  full  advantage  of  new  develop¬ 
ments  in  combination  type  and  ceramic  type  armors,  it  will  also  be 
necessary  to  develop  practices  for  economical  production.  TACOM  will 
sponsor  projects  covering  deformation  cycles,  fabrication  procedures  and 
attachment  methods  for  these  materials. 

Another  major  requirement  is  to  develop  production  techniques  for 
drive  systems  for  the  Ml  Tank  and  other  vehicles.  The  AGT  1500  gas 
turbine  will  be  the  subject  for  several  efforts  that  will  bring  down 
production  costs.  Two  projects  cover  scaled-up  techniques  for  applying 
erosion  and  thermal  coatings  to  internal  components.  Another  project 
will  provide  a  computer  controlled  balancing  system  for  the  impeller/ 
rotor.  This  system  will,  in  real  time,  remove  precise  amounts  of 
material  with  a  laser.  The  Army  is  developing  an  efficient  diesel  engine 
for  tactical  vehicles.  This  "adiabatic”  engine  does  not  have  a  cooling 
system  and  operates  at  temperatures  which  would  char  engine  oils  includ¬ 
ing  those  with  synthetic  bases.  As  a  result,  lubricating  fluids  are  not 
used.  Engine  components  which  are  subjected  to  thermal  shock,  high 
dynamic  loads  and  friction  are  made  from  advanced  ceramic  materials.  MT 
work  is  being  directed  to  producing  consistently  high  quality  silicon 
nitride  and  silicon  carbide  components. 
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In  the  area  of  track  and  suspension,  the  goals  are  to  introduce 
production  techniques  for  more  advanced  systems  that  meet  demands  for 
higher  performance  over  brutally  adverse  terrain.  It  is  a  challenge  to 
keep  production  costs  down  and  to  build  in  high  reliability.  Lightweight 
casting  and  surface  hardening  investigations  are  being  fostered  by  these 
requirements. 


(THOUSANDS  ) 
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PROBLEM  -  PRESENT  METHODS  OF  WELCING  ARMOR  ARE  TIME  CONSUMING  +  REQUIRE  MULTI 
PASS  MELDING  POST  MELD  TREATMENT  ♦  MELD  REPAIR. 
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PROBLEM  -  PLANNING,  MONITORING,  ANC  INSPECTION  OF  THE  MELDING  PROCESS  ARE 
EXPENSIVE,  TIME  CUNSUHING,  AND  CAUSE  PRODUCTION  DELAYS  KHEN  A  QUALITY 
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SOLUTION  -  SPECIAL  ADAPTATIONS  CF  COMMERCIAL  PRACTICES  WILL  BE  USED  TO 
ACCOMPLISH  THE  DEFORMATION  CYCLES  AND  FABRICATION  PROCEDURES  REQUIRED  TO 
PRODUCE  THESE  ADVANCED  MATERIALS  IN  THE  DIMENSIONS  AND  SHAPES  NEEDED. 


PROBLEM  -  AN  EXPENSIVE  BORING  MILL  IS  CURRENTLY  USED  FOR  THE  COMPLETE 

MACHINING  OF  A  TURRET.  INCREASED  PRODUCTION  LEVELS  HILL  REQUIRE  PURCHASE  OF 
MORE  HIGH  COST  MILLS  UNTIL  AN  ALTERNATE  PROCESS  IS  DEVELOPED. 
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PROBLEM  -  CURRENT  HQOt/FENDER  ASSEMBLY  MADE  FROM  STEEL  STAMPINGS  ARE  TOO 
HEAVY  FOR  ONE  MAN  TO  LIFT. 


PROBLEM  -  A  LARGE  TRUCK  DRIVE  SHAFT  NEEDS  A  CENTER  BEARING  FOR  SUPPORT.  THE 
BEARING  IS  EXPENSIVE  AND  MUCH  MACHINING  ON  THE  SHAFT  IS  PERFORMED  TO  INSURE 
PROPER  FIT  AND  FUNCJIUN.  A  COMPOSITE  SHAFT  WOULD  END  THESE  PROBLEMS  BUT  NO 
RELIABLE  MASS  PDIi  PROCESS  EXISTS. 
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WILL  INCREASE  THE  DURABILITY  Or  THE  COATED  COMPONENT 
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US  ARMY  TEST  AND  EVALUATION  COMMAND 
(TECOM) 


TECOM,  with  headquarters  at  Aberdeen  Proving  Ground,  MD,  is  the 
primary  developmental  testing  agency  for  the  US  Army.  TECOM  plans,  con¬ 
ducts,  and  reports  on  development  tests  performed  during  the  life  cycle 
of  Army  materiel,  and  evaluates  foreign  materiel  for  possible  US  acquisi¬ 
tion.  Additional  testing  is  performed  as  a  service  to  the  commodity 
commands  upon  their  request.  The  testing  organization  consists  of  the 
aircraft  development  test  activity,  three  environmental  testing 
activities,  five  proving  grounds  (one  of  which  serves  as  the  third 
environmental  activity),  and  a  national  missile  range.  Facilities  are 
located  in  the  continental  United  States,  the  Panama  Canal  Zone  and 
Alaska. 

Individual  investigations  into  production  test  procedures  and  evalua¬ 
tion  techniques  are  accomplished  through  TECOM' s  MMT  program.  In  view  of 
TECOM' s  mission  and  the  intended  results  of  the  MMT  efforts  (to  improve 
test  procedures),  the  majority  of  the  work  is  accomplished  in-house. 

TECOM' s  MMT  efforts  are  grouped  under  two  general  headings:  documen¬ 
tation  and  resource  conservation.  Individual  efforts  are  funded  from 
these  "parent  programs."  Current  funding  constrains  TECOM  to  an  annual 
program  that  supports  approximately  one-half  of  their  planned  efforts. 
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US  ASHY  TROOP  SUPPORT  COMMAND 
(TROSCOM) 


The  US  Army  Troop  Support  Command  (TROSCOM),  located  in  St.  Louis, 
Missouri  has  a  diverse  mission  to  improve  the  Army's  combat  readiness. 
The  scope  of  their  work  ranges  from  amphibious  transportation  and  water¬ 
craft  to  field  support  items  such  as  rations,  clothing,  generators, 
bridges,  camouflage,  mine  detectors,  air  conditioners,  water  purifiers, 
heaters,  fuel  storage  and  distribution  equipment,  compasses,  earthmoving 
equipment,  body  armor,  and  parachutes. 

The  Belvoir  Research  and  Development  Center  (BRDC)  located  at  Ft. 
Belvoir,  Virginia  is  a  subordinate  element  of  TROSCOM.  All  of  the 
planned  projects  in  this  year's  TROSCOM  plan  originated  at  BRDC.  Major 
problem  areas  confronting  BRDC  include: 

a.  Providing  military  bridges  at  moderate  cost,  which  have  high 
mobility  and  high  emplacement  speeds  while  retaining  the  ability  to 
withstand  the  abusive  treatment  inherent  in  the  battlefield  environment. 
High  strength,  low  density  composite  materials  offer  great  promise  for 
solutions  to  this  problem.  Increased  production  of  high  strength  fiber 
materials  has  reduced  materials  cost.  Techniques  for  the  fabrication  and 
installation  of  these  materials  into  usable  bridge  components  is  the  area 
in  which  large  cost  reductions  are  possible.  The  reduction  of  presently 
used  labor  intensive  methods,  through  the  application  of  automated  pro¬ 
cesses,  will  reduce  component  costs.  Initial  design  in  these  materials 
offer  improved  performance  due  to  the  flexibiity  possible  in  material 
configuration. 

b.  Combat  vehicle  deperming.  Armored  vehicles  have  a  magnetic 
signature  which  is  induced  by  various  manufacturing  operations.  This 
signature  makes  them  vulnerable  to  magnetic  influence  land  mines.  Sev¬ 
eral  nations,  including  the  USA,  have  mines  fuzed  in  this  manner.  By 
exploiting  and  implementing  the  knowledge  gained  by  our  NATO  Allies  and 
the  US  Navy,  a  production  facility  for  removing  the  magnetic  signature 
will  be  designed  and  fabricated. 
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PROBLEM  -  PRESENT  DESIGN  AND  FABRICATION  TECHNIQUES  FDR  VEHICLES  RESULT  IN  A 
SIGNIFICANT  MAGNETIC  SIGNATURE.  THIS  MAGNETIC  SIGNATURE  CAN  BE  USED  TO  FUZE 
LAND  MINES  TO  ATTACfc  THE  VEHICLE  UNDERCARRIAGE. 
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CtJrtPCNENTS  TO  DEMONSTRATE  FEASIBILITY  FDR  MASS  PRODUCTION 


APPENDICES 


ARMY  MMT  POINTS  OF  CONTACT 


HQ,  AMC 

US  Army  Materiel  Command 
ATTN:  AMCMT/Mr.  F.  Michel 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

AMCCOM 

US  Army  Armament,  Munitions  &  Chemical  Command 
ATTN:  AMSMC-PBS-A  (R)/Mr.  Carrol  Schumacher 
Rock  Island  Arsenal 
Rock  Island,  IL  61299 

US  Army  Armament,  Munitions  &  Chemical  Command 
ATTN:  AMSMC-PMP-P  (D)/Mr.  Donald  J.  Fischer 
Dover,  NJ  07801 

US  Army  Armament,  Munitions  &  Chemical  Command 
Chemical  Research  and  Development  Center 
ATTN:  SMCCR-PMI/Mr.  Joe  Abbott 
Building  E5101 

Aberdeen  Proving  Grounds,  MD  21010 
AMETA 

US  Army  Management  Engineering  Training  Activity 
ATTN:  AMXOM-SE/Mr.  Paul  Wagner 
Rock  Island,  IL  61299 

AMMRC 

US  Army  Materials  &  Mechanics  Research  Center 
ATTN:  AMXMR-PP/Mr.  John  Gassner 
Watertown,  MA  02172 

AMRDL 

US  Army  Applied  Technology  Laboratory 
Army  Research  Technology  Lab  (AVSCOM) 

ATTN:  DAVDL-ATL-ATS/J.  Waller 
Fort  Eustis,  VA  23604 

AVSCOM 

US  Army  Aviation  Systems  Command 
ATTN:  AMSAV-PEC/Mr.  Fred  Reed 
4300  Goodfellow  Blvd. 

St.  Louis,  M0  63120 
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AV: 


C: 

AV: 


C: 

AV: 


C: 

AV: 


C: 

AV: 


C: 

AV: 


C: 

AV: 


C: 

AV: 
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202  274-8284/8298 
284-8284/8298 


309  794-3517/3665 
793-3517/3665 


201  724-6092 
880-6092 


(301)  724-3418/3586 
584-3418/3586/3010 


309  794-4041 
793-4041 


617  923-5521 
955-5521 


804  878-5921/2401 
927-5921/2401 


314  263-3079/3080 
693-3079/3080 


CECOM 


US  Army  Communications  Electronics  Command 


ATTN:  AMSEL-POD-P-G/Messrs.  Feddeler,  C: 

Esposito,  Resnic  AV: 

US  Army  Communications  Electronics  Command 

ATTN:  AMSEL-PC-SI-I/Mr.  Leon  Field  C: 

Fort  Monmouth,  NJ  07703  AV: 

AMC  Intern  Training  Center 

ATTN:  AMXMC-ITC-E/Mr.  Mickey  Carter 

Red  River  Army  Depot  C: 

Texarkana,  TX  75507  AV: 

Department  of  the  Army 
ODCSRDA 

ATTN:  DAMA-PPM-P/LTC  S.  Marsh 

Room  3C400,  The  Pentagon  C: 

Washington,  DC  20310  AV: 

DESCOM 

US  Army  Depot  System  Command 

ATTN:  AMSDS-RM-EIT/Mr.  Mike  Ahearn  C: 

Chambersburg,  PA  17201  AV: 

ERADCOM 

US  Army  Electronics  R&D  Command 
ATTN:  AMDEL-PO-SP/Mr.  Harold  Garson 

2800  Powder  Mill  Road  C: 

Adelphi ,  MD  20983  AV: 

HDL 

Harry  Diamond  Laboratories 
ATTN:  DELHD-PO-P/Mr.  Julius  Hoke 

2800  Powder  Mill  Road  C: 

Adelphi,  MD  20783  AV: 

IBEA 

US  Army  Industrial  Base  Engineering  Activity 

ATTN:  AMXIB-MT/Mr.  James  Cars tens  C: 

Rock  Island,  IL  61299  AV: 

MI  COM 

US  Army  Missile  Command 

ATTN:  AMSMI-ET/Mr.  Bobby  Park  C: 

Redstone  Arsenal,  AL  35898  AV: 

MPBMA 

US  Army  Munitions  Production  Base  Modernization  Agency 
ATTN:  SMCPM-PBM-DP/Mr.  Joseph  Taglairino  C: 

Dover,  NJ  07801  AV: 


201  535-4926 
995-4926 


201  532-4035 
992-4995 


214  838-2001 
829-2001 


202  695-0507 
225-0506 


717  263-6591 
238-6591 


202  394-3812 
290-3812 


202  394-1551 
290-1551 


309  794-5113 
793-5113 


205  876-2604 
746-2604 


201  724-6708 
880-6708 
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RIA 

Rock  Island  Arsenal 

ATTN:  SMCRI-ENM/Mr.  J.  W.  McGarvey  C: 

Rock  Island,  IL  61299  AV: 

TACOM 

US  Army  Tank-Automotive  Command 

ATTN:  AMSTA-RCKM/Mr.  Donald  Cargo  C: 

Warren,  MI  48090  AV: 

TECOM 

US  Army  Test  &  Evaluation  Command 

ATTN:  AMSTE-AD-M/Mr.  William  Deaver  C: 

Aberdeen  Proving  Ground,  MD  21005  AV: 

TMDE 

US  Army  Test  Measurement  Diagnostic  Equipment  Support  Group 
ATTN:  AMXTM-S/Mr.  Ken  Magmant  C: 

Redstone  Arsenal,  AL  35898  AV : 

TROSCOM 

US  Army  Troop  Support  Command 
ATTN:  AMSTR-PT/Mr.  Richard  Green 

4300  Goodfellow  Blvd.  C: 

St.  Louis,  MO  63120  AV: 

US  Army  Troop  Support  Command 
Belvoir  R&D  Center 

ATTN:  STRBD-HE/Mr.  K.  K.  Harris  C: 

Fort  Belvoir,  VA  22060  AV: 

US  Army  Troop  Support  Command 
Natick  R&D  Center 

ATTN:  STRNC-EML/Mr.  Dan  DaLuz  C: 

Natick,  MA  01760  AV : 

WVA 

Watervliet  Arsenal 

ATTN:  SMCWV-PPI/Mr.  William  Garber  C: 

Watervliet,  NY  12189  AV: 


309  794-4142 
793-4142 


313  574-8709 
786-8709 


301  278-3677 
283-3677 


205  876-1850/2575 
746-1850/2575 


314  263-3353 
693-3353 


703  664-5433 
354-5433 


617  651-4883/4882 
256-4883/4882 


518  266-5319 
974-5319 
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INDUSTRIAL  BASE  ENGINEERING  ACTIVITY  (IBEA) 
POINTS  OF  CONTACT 

MANUFACTURING  METHODS  AND  TECHNOLOGY 


Telephone  Number* 

Mr.  James  Gallaugher,  Director - (309)  794-5611 


Mr.  James  Carstens,  Chief,  Manufacturing 

Technology  Division - (309)  794-5113 


Mr.  Gordon  Ney,  Chief,  Manufacturing  Branch  - (309)  794-6586 

Mr.  Ferrel  Anderson - (309)  794-5235 

Mr.  Rolf  Anderson - (309)  794-6586 

Mr.  Wallace  Graham - (309)  794-5235 

Mr.  Robert  He  Hem - (309)  794-6586 

Mr.  Wayne  Hierseman - (309)  794-5235 

Mr.  Andrew  Kource,  Jr.  - (309)  794-5235 

Mr.  Peter  Martin - (309)  794-5235 

Mr.  Alan  Peltz - (309)  794-6586 


Mr.  John  Petrone,  Chief,  Technology  Branch  - (309)  794-3682 

Mr.  Delmar  Brim - (309)  794-6167 

Mr.  James  Bruen - (309)  794-3682 

Mr.  Gaylen  Fischer - r - (309)  794-6167 

Ms.  Cecilia  Fuller - (309)  794-3682 

Ms.  Linda  Gross - (309)  794-3682 

Mr.  Charles  McBurney - (309)  794-6167 

Mr.  Steve  McGlone - (309)  794-6167 

Mr.  Dan  Richardson - (309)  794-3682 

Mr.  Frank  Stonestreet - (309)  794-6167 

Mr.  James  Sullivan - (309)  794-6167 

Mr.  Hal  Weidner - (309)  794-3682 

Mr.  Steve  Yedinak - (309)  794-6167 


* AUTOVON :  7  9  3-XXXX 
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Office  of  Under  Secretary  of  Defense,  Research  and  Engineering,  The  Pentagon, 
Room  2A-330,  ATTN:  Dr,  Lloyd  L.  Lehn,  Washington,  DC  20301  (2  cys) 

DCSRDA,  ATTN:  DAMA-PPM-P/LTC  S.  Marsh,  DAMA-CS/MAJ  Eby,  DAMA-WSA/LTC  Ron 
Williams,  DAMA-WSM/Ms.  Janet  Fox,  DAMA-CSM-P/Mr.  John  Mytryshyn, 

DAMA-WSW/Mr.  Jack  Lynn,  The  Pentagon,  Washington,  DC  20310-0651 
Office  Asst  Secretary  of  Army,  RDA,  The  Pentagon,  ATTN:  Mr.  William  Takakoski, 
Room  2E661,  Washington,  DC  20310 

US  Army  Materiel  Command,  ATTN:  AMCCG,  AMCDMD,  AMCDMR,  AMCPP,  AMCDE,  AMCPP-I, 
AMCPP-I/Ms.  Mary  Brittain,  AMCMT/Mr.  Fred  Michel,  AMCQA-E/Mr.  Billings, 
AMXAM-TL/Technical  Library,  5001  Eisenhower  Avenue,  Alexandria,  VA  22333 
US  Army  Armament,  Munitions  and  Chemical  Command,  ATTN:  AMSMC-PMP-P  (D)/Mr. 

Don  Fischer,  Mr.  Harry  Pebly,  AMSMC  (D),  Dover,  NJ  07801 
US  Army  Armament,  Munitions  and  Chemical  Command,  ATTN:  AMSMC-CPA-F  (R)/Mr. 

Jim  Bailey,  AMSMC-LEP  (R) /Mr.  Tumasonis,  AMSMC-PBS-A  (R)/Mr.  Carrol 
Schumacher,  AMSMC-QAK-B  (R)/Mr.  R.  Fer,  AMSMC-IRM  (R),  AMSMC-CG  (R), 

AMSMC -LEP-L  (R)/Tech  Library  (3  cys)  [Defense  Technical  Information  Center, 
ATTN:  DDR-1  (2  cys)].  Rock  Island,  IL  61299-6000 
US  Army  Armament,  Munitions  and  Chemical  Command,  Chemical  R&D  Center,  ATTN: 
SMCCR-PMI/Mr.  Joe  Abbott,  SMCCR-CLY-T/Tech  Library,  Aberdeen  Proving  Grounds, 
MD  21010 

US  Army  Applied  Tech  Labs,  ATTN:  DAVDL-ATL-ATS/Mr .  J.  Waller,  Ft.  Eustis, 

VA  23604 

US  Army  Aviation  Systems  Command,  ATTN:  AMSAV,  AMSAV-PEC/Mr.  Fred  Reed, 
Technical  Library,  4300  Goodfellow  Blvd. ,  St.  Louis,  MO  63120 
US  Army  Avionics  R&D  Command,  ATTN:  DAVAA-P-TP/Mr.  J.  Parker,  Ft.  Monmouth,  NJ 
07703 

US  Army  Belvoir  R&D  Center,  ATTN:  STRBD,  STRBD-HE/Mr.  K.  K.  Harris,  Technical 
Library,  Ft.  Belvoir,  VA  22060 

US  Army  Communications  and  Electronics  Command,  ATTN:  AMSEL,  AMSEL-POD-P-G , 

Mr.  Sam  Esposito,  Mr.  A1  Feddeler,  Mr.  Bert  Resnic,  AMSEL-PC-SI— I/Mr.  Leon 
Field,  RD&E  Technical  Documents  Center,  Ft.  Monmouth,  NJ  07703 
US  Army  Depot  Systems  Command,  ATTN:  AMSDS-RM-EIT/Mr.  Mike  Ahearn,  AMSDS, 
AMSDS-QM/Mr.  Tom  Wolf,  Chambersburg,  PA  17201 
US  Army  Electronics  R&D  Command,  ATTN:  AMDEL,  AMDEL-PO-SP/Mr.  Harold  Garson, 
AMDEL-AQ-MC ( LEW ) /MAJ  L.  Lewis,  2800  Powder  Mill  Road,  Adelphi,  MD  20783 
US  Army  Electronics  R&D  Command,  ATTN:  DELET-R/Mr.  Joseph  Key,  Ft.  Monmouth, 

NJ  07703 

US  Army  Foreign  Science  &  Technology  Center,  ATTN:  AMXST-MTl/Mr.  James 
Wamsley,  220  -  7th  Street,  NE,  Charlottsville,  VA  22901 
US  Army  Logistics  Management  Center,  ATTN:  AMXMD,  Ft.  Lee,  VA  23801 
US  Army  Missile  Command,  ATTN:  AMSMI,  AMSMI-ET/Mr.  Bob  Austin,  Mr.  Bobby  Park, 
RSIC/Magazine  Room,  Redstone  Arsenal,  AL  35898 
US  Army  Munitions  Production  Base  Modernization  Agency,  ATTN:  SMCPM-PBM-DP/ 

Mr.  Joseph  Taglairino,  Dover,  NJ  07801 
US  Army  Natick  R&D  Center,  ATTN:  STRNC,  STRNC-EML/Mr .  Dan  Daluz,  AMXTM-TRL/ 
Technical  Library,  Natick,  MA  01760 

US  Army  Research  Office,  ATTN:  AMXRO-AO,  P.0.  Box  12211,  Research  Triangle 

Park,  NC  27709 
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US  Army  Tank-Automotive  Command,  ATTN:  AMSTA,  AMSTA-RCKM/Mr .  Don  Cargo,  Mr. 

Bridg  Roopchand,  Technical  Library,  Warren,  MI  48090 
US  Army  Test  &  Evaluation  Command,  ATTN:  AMSTE,  AMSTE-AD-M/Mr.  William 
Deaver,  Aberdeen  Proving  Ground,  MD  21005 
US  Army  TMDE  Support  Group,  ATTN:  AMXTM-S/Mr.  Ken  Magmant,  Redstone  Arsenal, 

AL  35898 

US  Army  Troop  Support  Command,  ATTN:  AMSTR,  AMSTR-PT/Mr.  Richard  Green, 

4300  Goodfellow  Blvd,  St.  Louis,  MO  63120 
Aberdeen  Proving  Grounds,  ATTN:  STEAP— MT— G/Mr .  M.  Drabo,  STEAP— MT— M/Mr .  J.  L. 

Sanders,  Aberdeen  Proving  Ground,  MD  21005 
Detroit  Arsenal  Tank  Plant,  ATTN:  AMCPM-M60-TP/CPT  Paul  Gorishek,  28251  Van 
Dyke,  Warren,  MI  48090 

Dugway  Proving  Grounds,  ATTN:  Technical  Library,  Dugway,  UT  84022 
Harry  Diamond  Laboratories,  ATTN:  DELHD-PO-P/Mr.  Julius  Hoke,  2800  Powder  Mill 
Road,  Adelphi,  MD  20783 

Night  Vision  .&  Electro-Optics  Lab,  ATTN:  DELNV-SE,  Ft.  Belvoir,  VA  22060 
Pine  Bluff  Arsenal,  ATTN:  SMCPB-CO,  Pine  Bluff,  AR  71602-9500 
Rock  Island  Arsenal,  ATTN:  SMCRI-CO,  SMCRI-ENM/Mr.  J.  W.  McGarvey,  Rock 
Island,  IL  61299-5000 

Rocky  Mountain  Arsenal,  ATTN:  SMCRM— IS,  Commerce  City,  CO  88020 
Watervliet  Arsenal,  ATTN:  SMCWV-CO,  SMCWV-PPl/Mr.  Bill  Garber,  Benet  Weapons 
Lab,  ATTN:  AMSMC -LCB -TL /Te chni cal  Library,  AMSMC-LCB-S/Dr.  F.  Heiser, 
Watervliet,  NY  12189 

White  Sands  Missile  Range,  ATTN:  STEWS-TE-TL/Technical  Library,  White  Sands, 

NM  88002 

Yuma  Proving  Grounds,  ATTN:  Technical  Library,  Yuma,  AZ  85364 

Crane  Army  Ammunition  Activity,  ATTN:  SMCCN— QAM— C/Mr.  S.  Caswell,  SMCCN, 

Crane,  IN  47522 

Hawthorne  Army  Ammunition  Plant,  ATTN:  SMCHW-CO,  Hawthorne,  NV  89415 
Holston  Army  Ammunition  Plant,  ATTN:  SMCH0-C0,  Kingsport,  TN  37662 
Indiana  Army  Ammunition  Plant,  ATTN:  SMCIN-CO,  Charlestown,  IN  47111 
Iowa  Army  Ammunition  Plant,  ATTN:  SMCIO— CO,  Middletown,  IA  52638 
Kansas  Army  Ammunition  Plant,  ATTN:  SMCKA— CO,  Parsons,  KS  67357-9107 
Lake  Cfty  Army  Ammunition  Plant,  ATTN:  SMCLC— CO,  Independence,  M0  64051—0330 
Lone  Star  Army  Ammunition  Plant,  ATTN:  SMCLS-CO,  Texarkana,  TX  75505—9101 
Longhorn  Army  Ammunition  Plant,  ATTN:  SMCLO-CO,  Marshall,  TX  75670 
Louisiana  Army  Ammunition  Plant,  ATTN:  SMCLA-CO,  Shreveport,  LA  71130 
McAlester  Army  Ammunition  Plant,  ATTN:  SMCMC— PM/Mr.  Garold  Stevens,  McAlester, 
OK  74501 

Milan  Army  Ammunition  Plant,  ATTN:  SMCMI— CO,  Milan,  TN  38358 
Mississippi  Army  Ammunition  Plant,  ATTN:  SMCMS,  200  Highway  43E,  Picayune,  MS 
39466 

Radford  Army  Ammunition  Plant,  ATTN:  SMCRA— CO,  P.O.  Box  2,  Radford,  VA  24141 
Scranton  Army  Ammunition  Plant,  ATTN:  SMCSC-CO,  156  Cedar  Avenue,  Scranton,  PA 
18505-1138 

Anniston  Army  Depot,  ATTN:  SDSAN— MD,  SDSAN— DRM— MOD/Mr.  R.  W.  Blicker, 
SDSAN-DRM-PPM/Mr.  Mike  Trowse,  Anniston,  AL  36202 
Corpus  Christi  Army  Depot,  ATTN:  SDSCC— MPI,  SDSCC— CME/Ms.  Brenda  Lake, 
SDSCC-MPl/Mr.  Don  Wells,  Corpus  Christi,  TX  78419 
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Letterkenny  Army  Depot,  ATTN:  SDSLE-MM,  SDSLE-MME/Mr.  David  Kaufman, 
SDSLE-MM/Mr.  Michael  Bacellieri,  Chambersburg,  PA  17201 
Mainz  Army  Depot,  ATTN:  SD SMZ-FMD /Mr .  Ruby  Demesone,  APO  New  York,  NY  09185 
New  Cumberland  Army  Depot,  ATTN:  SDSNC-ME,  SDSNC-F/Mr.  Joseph  Bush, 

New  Cumberland,  PA  17070 

Red  River  Army  Depot,  ATTN:  SDSRR-MO,  SDSRR-ME/Mr.  Gary  Fuller,  Texarkana,  TX 
75507 

Sacramento  Army  Depot,  ATTN:  SDSSA-MPE,  SDSSA-QSM-2/Mr.  Mike  Sheehan, 
SDSSA-RPM-1 /Pat  Coghlan,  Sacramento,  CA  95801 
Seneca  Army  Depot,  ATTN:  SDSSE-FX/Mr.  Scott  Woodworth,  Romulus,  NY  14541 
Sharpe  Army  Depot,  ATTN:  SDSSH-FMD/Mr.  John  Creedon,  Lathrop,  CA  95331 
Sierra  Army  Depot,  ATTN:  SDSSI-DED/Mr.  Donald  Smedes,  Herlong,  CA  96113 
Tobyhanna  Army  Depot,  ATTN:  SDSTO— M,  SDSTO— ME— E/Mr.  Frank  Estock,  Technical 
Library,  Tobyhanna,  PA  18466 

Tooele  Army  Depot,  ATTN:  SDSTE-FM,  SDSTE-MAE,  SDSTE-FM/Mr.  Stan  Perkes, 

Tooele,  UT  84074 

West  Coast  -  TILO,  ATTN:  Mr.  C.  Green,  1030  East  Green  Street,  Pasadena,  CA 
91106 

Air  Force  Systems  Command,  ATTN:  AFSC/DLF ,  AFSC/PPD,  AFSC/PMDE,  Mr.  G. 

Stottlemyer,  Andrews  Air  Force  Base,  MD  20334 
Air  Force  Systems  Command,  Space  Division,  ATTN:  SD/PDP/Mr.  Henry  Black, 

P.0.  Box  92960,  World  Postal  Ctr, ,  Los  Angeles,  CA  90009 
Air  Force  Systems  Command,  ATTN:  ASD/ENSID/Mr.  John  Hiles,  Wright  Patterson 
AFB,  OH  45433 

Air  Force  Wright  Aeronautical  Lab,  ATTN:  AFWAL-LT,  AFWAL-LTE ,  AFWAL-LTM , 
AFWAL-LTN,  AFWAL-MLSS,  Wright-Patterson  Air  Force  Base,  Dayton,  OH  45433 
Hanscom  Air  Force  Base,  ATTN:  AFGL-SULL/Mr .  R.  Bergmann,  Mr.  John  Orphanos, 
Bedford,  MA  01731 

San  Antonio  Air  Logistics  Center,  ATTN:  MMEI/Mr.  B.  Boisvert,  Kelly  Air 
Force  Base,  San  Antonio,  TX  78241 

US  Air  Force,  ATTN:  USAF/RDCM,  MAJ  Eric  Ross,  The  Pentagon,  Washington,  DC 
20330  ' 

Long  Beach  Naval  Shipyard,  ATTN:  Code  202.4/Mrs.  Zeoli,  Code  300.02/Mr.  C. 
Rogers,  Long  Beach,  CA  90822 

Los  Alamos  National  Laboratory,  ATTN:  Mr.  A.  P.  Torres,  P.O.  Box  1663,  Los 
Alamos,  NM  87545 

Naval  Air  Systems  Command,  ATTN:  Code  AIR7640/Mr.  R.  A.  Retta,  Washington, 

DC  20374 

Naval  Avionics  Center,  ATTN:  Code  2143/Mr.  Larry  Halbig,  6000  East  21  Street, 
Indianapolis,  IN  46218 

Naval  Material  Command,  ATTN:  Code  064/Mr.  J.  W.  Mclnnis,  Room  700,  CP/5, 
Washington,  DC  20360 

Naval  Mat  Comd,  Ind  Resources  Det,  ATTN:  Officer-in-Charge,  Bldg.  75-2, 

Naval  Base,  Philadelphia,  PA  19112 

Naval  Ocean  Systems  Center,  ATTN:  Code  926/Dr.  Wil  Watson,  271  Catalina  Blvd. , 
San  Diego,  CA  92152 

Naval  Sea  Systems  Command,  ATTN:  Code  SEA-05R23/Mr.  T.  Draschil,  Washington, 

DC  20362 
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Naval  Surface  Weapons  Center,  Dahlgren  Lab,  ATTN:  Code  E  431,  Dahlgren,  VA 

22448  o/c/ 

Naval  Surf-ace  Weapons  Center,  White  Oak  Laboratory,  ATTN:  Code  E345/Mr. 

Charles  McFann,  Silver  Springs,  MD  20910 
Naval  Weapons  Center,  ATTN:  Code  36404,  China  Lake,  CA  93555 

DIRECTORS 

AMC  Intern  Training  Center,  ATTN:  AMXMC-ITC-E/Mr.  Mike  Achord,  Mr.  Mickey 
Carter,  Red  River  Army  Depot,  Texarkana,  TX  75507 
US  Army  Ballistics  Research  Lab,  ATTN:  AMXBR-BL  (A),  AMXBR-TSB-S  (A),  Aberdeen 
Proving  Ground,  MD  21005 

US  Army  Installations  &  Services  Activity,  ATTN:  AMXEN-RI,  Rock  Island,  IL 
61299 

US  Army  Management  Engineering  Training  Activity,  ATTN:  AMXOM-SE/Dr.  Shallman, 
Rock  Island,  IL  61299 

US  Army  Materials  &  Mechanics  Research  Center,  ATTN:  AMXMR,  AMXMR  M,  AMXMR  PP/ 
Mr.  John  Gassner,  AMXMR-EO/Dr.  Morton  Kliman,  Technical  Library,  Watertown, 

MA  02172 

PROJECT/PROGRAM  MANAGERS 

US  Army  Armament,  Munitions  &  Chemical  Command,  Armament  R&D  Center,  Cannon 
Artillery  Weapons  Systems,  ATTN:  AMCPM-CAWS,  AMSMC-TMA  (D),  AMCPM-ADG  (D), 
Dover,  NJ  07801 

US  Army  Aviation  Systems  Command,  ATTN:  AMCPM-AAH,  AMCPM-BH,  4300  Goodfellow 
Blvd. ,  St.  Louis,  MO  63120 

US  Army  Communications  and  Electronics  Command,  ATTN:  AMCPM-ATSS,  AMCPM-SIEW, 
AMCPM-ATC ,  Ft.  Monmouth,  NJ  07703 

US  Army  Electronics  R&D  Command,  ATTN:  AMCPM-FFR,  AMCPM-STA,  Ft.  Monmouth,  NJ 
07703 
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